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1. INTRODUCTION 

1.1. Purpose 

This report documents the baseline monitoring activities performed during the 
fall of 1997 prior to startup of the Texaco Tutu Service Station groundwater and 
soils remediation systems, St. Thomas, U.S. Virgin Islands. Groundwater 
elevations were measured and groundwater samples were collected at selected 
monitoring wells as outlined in the Start-up Monitoring Program (EKI, 1997). 
(For reference, Tables 1 and 4 are included in Appendix A.) 
The groundwater samples were analyzed for aromatic and chlorinated volatile 

organic compounds. The potentiometric and chemical data provide a baseline 

"snapshot" of conditions in the vicinity of the Service Station prior to the start 

of remediation. 1 

1.2. Report Organization 

The topics addressed in this report include: 

• Site Description And History 

• Hydrology - including a discussion of historical groundwater elevation data 
as requested by DPNR in its 5 November 1997 letter to Texaco Caribbean 
Inc. 

• DNAPL Issues 

• Groundwater Analytical Data - October-November 1997 

• Conclusions 
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2. SITE DESCRIPTION AND HISTORY 

2.1. Location 

The Texaco Tutu Service Station ("Service Station") is located in the upper 
Turpentine Run basin in Estate Anna's Retreat in east-central St Thomas, U.S. 
Virgin Islands (Figures 1 and 2). The Service Station is located at the northeast 
corner of the intersection of Highways 38 and 384. Since it was built in 1964, 
the Service Station has been in continuous operation as a retail outlet for 
gasoline and diesel fuel. 

2.2. Environmental Investigations 

In 1987, it was suspected that petroleum hydrocarbons had been released from 
the Service Station's underground fuel storage tanks. These tanks and 
associated piping were removed in 1988 (Lebron Associates, 1990) and 
replaced with new storage and piping facilities at a different location in the west 
area of the Service Station, 

During 1993 and 1994, environmental investigations were performed that 
revealed the occurrence of a plume of petroleum hydrocarbons in groundwater 
extending downgradient to the south of the Service Station. The gasoline 
constituents emanate, at least in part, from the location of the former 
underground storage tanks at the Texaco Tutu Service Station. Based upon 
Geraghty & Miller (1995), the chlorinated VOCs emanate from sources 
upgradient of the Service Station and have migrated to groundwater and soil gas 
beneath the Service Station. 

2.3. Chemicals of Concern 

The chemicals of concern consist of gasoline constituents and chlorinated 
volatile organic compounds: 

Benzene 1,2-Dichloroethane ("1,2-DCA") 

Toluene 1,2-Dichloroethene ("1,2-DCE") 

Ethylbenzene Tetrachloroethene ("PCE") 

Xylenes Trichloroethene ("TCE") 

Vinyl Chloride ("VC") 

Methylene Chloride ("MC") 
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2.4. Remediation System Construction 

Two separate remediation systems were constructed. Construction was 
completed in the fall of 1997. The larger system Was constructed at the Service 
Station and the smaller system was constructed on the Virgin Islands Telephone 
Company ("Vitelco") property located approximately 450 feet south of the 
Service Station, as shown on Figure 2. 

Groundwater extraction wells were constructed at the down-gradient property 
line of the Service Station to remediate and limit migration of petroleum 
compounds. Groundwater extraction wells were also constructed near the 
northern boundary of the Vitelco property to control further migration of the 
petroleum hydrocarbon plume down-gradient of the Service Station. At each 
groundwater extraction location, treatment units are housed in self-contained 
units. Treated water will be discharged to the storm sewer under a TPDES 
permit. 

At the Service Station, a soil vapor extraction ("SVE") system, including three 
SVE wells constructed in the vicinity of the former tank excavation, was 
constructed to remediate soil that contains elevated concentrations of petroleum 
hydrocarbons. A catalytic oxidizer will provide off-gas control. Extracted 
groundwater from two groundwater extraction wells will be treated by air 
stripping followed by catalytic oxidation for off-gas control. At the Vitleco 
property, extracted groundwater from two groundwater extraction wells will be 
treated by air-stripping. 
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3. HYDROLOGY 

3.1. Water Bearing Units 

The available hydrogeologic data indicate that the water-bearing units in the 
vicinity of the Service Station consist of fractured bedrock overlain by fine­
grained sediments. These two units are hydraulically connected and the 
groundwater system is unconfined. Most groundwater production is from 
bedrock in zones of open fractures (Jordan and Cosner, 1973). 

3.2. Historical Review of Groundwater Elevations 

Limited historical groundwater elevation data are available for the vicinity of 
the Service Station. The available data for the time period between 1966 and 
1994 include: 

• Figure 4 - Observed Water Levels - January 1966, (Gartner Lee 
International, Inc., 1993) 

• Figure 7 - Generalized Potentiometric Surface (9/11/87) Tutu Area, St. 
Thomas, Virgin Islands, (Geraghty & Miller, Inc. 1992) 

• Water-Table Contour Map, In Feet Above Sea Level Upper Tutu Aquifer, 
March 24,1992, (Hydrogeologic Associates U.S.A. Inc., 1993) 

• Groundwater Contour Map, Shallow Wells May 23-24 1994, (Erler & 
Kalinowski, Inc., 1995a) 

These contour maps are included in Appendix B. Another groundwater map 
from 1965 (Jordan and Cosner, 1973) was reviewed but not used in this analysis 
because of uncertainties in locating the Service Station on the map. 

Prior to 1987 there were numerous commercial and supply wells operating in 
the Tutu valley. Between July and September 1987, DPNR closed 13 
commercial and 5 private wells in the Tutu area (Geraghty & Miller, 1995). It is 
our understanding that pumping is ongoing in only one well (i.e., Four Winds I) 
at the present time. 

Data for January 1966 (Appendix B, Figure 4, Gartner Lee International Inc., 
1993) show a groundwater elevation at the Tutu Texaco Service Station of about 
140 to J 50 feet above sea level. In September 1987, after DPNR closed 
commercial and private wells, the groundwater elevation at the Service Station 
was about 165 feet (Appendix B, Figure 7, Geraghty & Miller, 1992). The 
September 1987 data set apparently represents the recovering groundwater 
potentiometric surface after the close of the wells. The March 1992 contour 
map (Appendix B, Hydrogeologic Associates. U.S.A. Inc., 1993) and the May 
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1994 contour map (EKI, 1995a) illustrate groundwater elevations at the Service 
Station on the order of 163-165 feet above sea level. 

According to Geraghty & Miller (1995) there are seasonal groundwater 
elevation fluctuations on the order of approximately 2-5 feet based on water 
level measurements in Tutu valley wells taken during November 1992 and May 
1994. The average annual rainfall in the Tutu area is about 42 inches with about 
half of the precipitation occurring in the months of August, September, October, 
and November although there are frequently below- or above-average years 
(Hamlin, 1985). The 1966 annual rainfall was slightly lower than average at 
39.88 inches (Hamlin, 1985). Therefore, based on the 1966 groundwater contour 
map (Gartner Lee International, Inc., 1993) and a seasonal fluctuation of about 5 
feet, the apparent historical low groundwater elevation at the Service Station is 
estimated to be approximately 140 feet above sea level. On the basis of 
groundwater elevation data from May 1994 and December 1997, the 
groundwater elevation at well MW-16, located upgradient of the Service 
Station, is about 5-10 feet higher than the Service Station groundwater 
elevation. Therefore, the apparent historical low groundwater elevation at well 
MW-16 is estimated to be approximately 145 feet above sea level. 

3.3. Baseline Groundwater Elevations - 4 December 1997 

Baseline groundwater level measurements were taken on 4 December 1997 by 
Fluor Daniel GTI. The groundwater level measurements and calculated 
groundwater elevations are summarized in Table 1. A groundwater contour 
map for baseline shallow wells (i.e. wells screened down to approximately 45 
feet below ground surface) is shown on Figure 3. Note that well MW-2 was not 
gauged because a car reportedly was parked over it making the well 
inaccessible. Well MW-7 was not gauged because a Vitelco shipping container 
was apparently located over the well making it inaccessible. Data for the Tillet 
well are not contoured because the measuring point at the Tillet well (i.e., top of 
casing) has not been surveyed. The Four Winds I well level measurement 
reflects active pumping of groundwater from this well at the time groundwater 
level measurements were conducted. As shown on the groundwater contour 
map, Figure 3, the pumping of the Four Winds I well had a local effect on 
groundwater elevations measured at neighboring well CHT-1. Baseline 
groundwater elevation measurements were intended to be taken at well VE-1 
(formerly TT-4; see Appendix A). However, well VE-3 was inadvertently 
measured instead of VE-1. 

The difference between the known historical low groundwater elevation at the 
Service Station (approximately 140 feet above sea level) and the 4 December 
1997 baseline elevation at groundwater monitoring well TT-1 of approximately 
166 feet above sea level is approximately 26 feet. The difference between the 
known historical low groundwater elevation at monitoring well MW-16 
(estimated to be approximately 145 feet above sea level) and the 
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4 December 1997 baseline groundwater elevation of approximately 178 feet 
above sea level is approximately 33 feet. 
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4. DNAPL ISSUES 

4.1. DNAPL Presence 

Review and evaluation of available groundwater data for chlorinated VOCs 
discussed in Geraghty & Miller (1995) indicates that there is a possibility that 
dense non-aqueous phase liquids (DNAPLs) are present in the Tutu area. 
Between September 1987 and January 1988, water samples from the Tillet well 
were reported to contain tetraehloroethylene ("PCE") at a concentration of 2,040 
ug/L, greater than 1% of the maximum solubility of PCE in water. As discussed 
in Geraghty & Miller (1995), such concentrations are suggestive of DNAPL in 
the Subsurface. 

4.2. Well MW-16 

Highest chemical concentrations in the vicinity of the Service Station have been 
detected in groundwater from monitoring well MW-16, which is located 
upgradient of the Service Station and north of the Curriculum Center. If 
DNAPL persists in the subsurface, it likely occurs in this area where chemical 
concentrations in groundwater are highest. 

Because DNAPL mobilization is most likely to occur during periods of extreme 
hydraulic stress, groundwater extraction at the Service Station will be conducted 
such that groundwater head fluctuations do not exceed what has been 
experienced historically. For example, the Service Station system will be 
operated such that groundwater elevations at monitoring well MW-16 do not 
drop below an elevation of approximately 145 feet above sea level, the 
estimated historical low. Similarly the system will be operated such that 
downward gradients measured at the MW-1/MW-1D well pair do not exceed 26 
feet which is the historical maximum downward gradient measured at these 
wells as reported in Geraghty & Miller, 1995. 
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5. GROUNDWATER ANALYTICAL DATA 

5.1. Groundwater Sampling and Analysis 

Most groundwater wells included in the Baseline Monitoring Program (See 
Table 1 of Appendix A and Figure 2) were sampled on 7 and 8 October 1997. 
Groundwater extraction wells TEW-2 and TEW-2D, located at the Vitelco 
property, were sampled on 20 November 1997. Power problems with the wells 
prevented sampling during the 7 and 8 October 1997 sampling event. Well 
MW-7 was not sampled because it could not be located. It is believed to be 
under a Vitelco shipping container. A groundwater sample was intended to be 
taken at well VE-1 (formerly TT-4; see Appendix A). However, well VE-3 was 
inadvertently sampled instead of VE-1. Sampling was performed by Fluor 
Daniel GTI and its subcontractor Caribbean Hydro-Tech Inc. Analyses were 
performed by NEI/GTEL. 

Sample data, QC data, chain-of-custody forms, and field notes are included in 
Appendix C. Note that QC data are included only for samples from wells 
located at the Service Station taken on 7 and 8 October 1997. Note that some of 
the samples are shown as exceeding the hold time, (i.e., VE-3, shown on 
laboratory data sheets as 

TT-4, MW-1, MW-1D, and MW-16.) However, since the exceedence was one 
day, the data are thought to be usable. The QC data for samples from wells 
TEW-2 and TEW-2D, located at the Vitelco property, are not currently available 
due to the closure of the NEI/GTEL laboratory in Florida. Therefore, data for 
these two samples have not been verified. 

5.2. LNAPL 

Monitoring wells TEW-1, TEW-1D, TT-2, and VE-3 were monitored for light, 
non-aqueous phase liquids ("LNAPL") using an oil-water interface probe. No 
LNAPL was detected in these wells. 

53 . Benzene Concentrations 

The plume of gasoline constituents in groundwater that emanates from the area 
of the Service Station can be delineated by the extent of benzene in 
groundwater. This is the areal extent of groundwater that is targeted for 
remediation. Figure 4A presents the baseline groundwater data for benzene, 
toluene, ethylbenzene, and Xylenes ("BTEX"). Figure 5A illustrates the areal 
extent of benzene based on the baseline groundwater data. Figure 5B shows the 
areal extent of benzene based on past groundwater data from May-June 1994. 
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Both data sets show that die highest concentrations of benzene were detected in 
groundwater from well TT-1: 16,000 ppb in October 1997 and 21,000 ppb in 
May-June 1994. The major difference between the two data sets is that benzene 
was not detected in groundwater from either the Vitelco Property shallow 
groundwater extraction well TEW-2 or deep groundwater extraction well TEW-
2D. In 1994,21 ppb of benzene was detected in groundwater at monitoring Well 
MW-7 which is located approximately 20 feet east of groundwater extraction 
wells TEW-2 and TEW-2D. 

5.4. Chlorinated VOC Concentrations 

Chlorinated VOCs that have been discharged by other parties from upgradient 
sources will also be extracted as part of the groundwater extraction system and 
will be treated prior to discharge. Concentrations of total chlorinated VOCs 
detected in groundwater from the baseline sampling event are shown on Figure 
6. The highest concentration of total chlorinated VOCs, 3,400 ppb, Was 
detected in groundwater from well MW-16, comparable to the 1994 result of 
about 3,500 ppb. In general, the total chlorinated VOC concentrations detected 
in groundwater during the baseline sampling event are the same order of 
magnitude as the 1994 data (EKI, 1995a). 
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6. CONCLUSIONS 

6.1. DNAPL 

Historical and December 1997 baseline groundwater elevation data indicate that 
groundwater flow in the vicinity of the Service Station is to the south. The 
apparent low historical groundwater elevation at the Service Station is 
approximately 140 feet above sea level. The apparent low historical 
groundwater elevation at groundwater well MW-16 near the Curriculum Center 
is approximately 145 feet above sea level. During treatment system shakedown 
and start-up, the upgradient area near well MW-16, located near the Curriculum 
Center, will be closely monitored so as to mitigate against the potential for 
mobilizing DNAPL. The system will be operated such that groundwater 
elevations at well MW-16 do not drop below an elevation of approximately 145 
feet above sea level. Similarly the system will be operated such that downward 
gradients measured at the MW-l/MW-lD Well pair do not exceed 
approximately 26 feet. 

6.2. Service Station Treatment System Operation 

The baseline BTEX concentrations at the Service Station are, in general, lower 
than the BTEX concentrations that were used to develop treatment system 
influent design concentrations. LNAPL was not detected at wells TEW-1, 
TEW-1D, TT-2, or VE-3. Therefore, it does not appear that modifications to the 
Service Station groundwater extraction and treatment system or its operation are 
needed. Accordingly, the shakedown and start-up of the Service Station system 
will proceed as planned. 

The baseline chlorinated VOC concentrations at the Service Station are 
significantly lower than the VOC concentrations that were used to develop 
treatment system influent design concentrations. It is possible that when the 
Service Station system begins operation, actual treatment system influent 
chlorinated VOC concentrations will be lower than influent design 
concentrations. Lower treatment system influent chlorinated VOC 
concentrations would result in less HC1 being emitted from the catalytic 
oxidizer into the atmosphere. Therefore, it appears likely, based on the October 
- November 1997 baseline data, that less than 3 lbs/day of HC1 would be 
emitted into the atmosphere. Therefore, no adjustments are required to the 
Service Station groundwater extraction and treatment system or its operation. 
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6.3. Vitelco Property Treatment System Operation 

It does not appear that modifications to the Vitelco property treatment system or 
its operation are needed. BTEX compounds were not detected in groundwater 
from wells located at the Vitelco Property. Therefore, it appears that the 
gasoline plume does not extend to the Vitelco Property . TCI proposes to sample 
the Tillet well during the shakedown period to better define the leading edge of 
the plume. Accordingly, the shakedown and start-up of the Vitelco property 
treatment system will proceed as planned. 
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TABLE 1 
BASELINE GROUNDWA TER ELEVA TIONS 

4 DECEMBER 1997 
Texaco Tutu Service Station 

St. Thomas, U.S. Virgin Islands 

Well ID Top of Casing Depth to Water Groundwater 
Elevation (1) Elevation 

(feet MSL) (feet) (feet MSL) 
Texaco Service Station 

TT-1 179.03 13.00 166.03 
TEW-1 176.99 10.89 166.10 
TEW-1D 176.99 10.87 166.12 
TT-2 179.69 12.14 167.55 
TT-3D 181.75 13.68 168.07 
TT-4 (VE-1) 179.66 11.25 168.41 
TT-5 182.34 16.02 166.32 
MW-3 181.84 14.12 167.72 
MW-4 175.66 8.57 167.09 
MW-4D 176.02 9.67 166.35 

Viltelco Property 
TEW-2 178.21 14.46 163.75 
TEW-2D 178.23 14.67 163.56 
MW-7 (2) 180.13 - -

North of Texaco 
Service Station 

MW-1 195.08 22.95 172.13 
MW-1D 195.14 38.14 157.00 
MW-2 (3) 178.15 -

MW-15 178.95 5.77 173.18 
MW-16 202.33 24.46 177.87 
MW-17 177.18 6.03 171.15 

South of Texaco 
Service Station 

CHT-1 167.7 16.06 151.64 
CHT-4 166.95 10.59 156.36 
CHT-6D 174.20 8.97 165.23 
MW-5 187.09 21.28 165.81 
MW-6R 171.17 6.40 164.77 
MW-6D 171.01 6.19 164.82 
TT-6 169.18 6.31 162.87 
Tillet (4) 186 22.71 _ 

Four Winds I (4 & 5) 166 27.62 
Four Winds II (4) 165 9.87 
Four Winds III (6) NA 4.11 -

c :\jobs\tutu\baseline\T ABLE 1 .XLS Page 1 of 2 12/17/97 
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TABLE 1 • NOTES: 

(1) Measurements were taken by Fluor Daniel GTI on 4 December 1997. 
(2) Not measured; apparently covered by shipping container. 
(3) Not measured; covered by automobile. 
(4) Top of casing elevation is approximate. 
(5) A pump in the Four Winds I well was operating on 4 December 1997. 
(6) NA = Not Available 
(7) Feet MSL - feet relative to mean sea level 

Page 2 of 2 
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December 1997 
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Groundwater Monitoring Well — Groundwater 
Level Measurements Taken and Samples 
Collected 

Groundwater Monitoring Well — Groundwater 
Level Measurements Taken 

Shallow Monitoring Well Location 

Deep Monitoring Well Location 

Supply Well Location 

Monitoring Well Location 
Installed by Caribbean Hydro-Tech, Inc. 

Rodriquez Esso Service Station 
Monitoring Well Location 
Installed by Tech Corporation 

Shallow Monitoring Well Location 
Installed^ by Blasland & Bouck, Inc. 

Deep Monitoring Well Location 
Installed by Blasland & Bouck, Inc. 

Monitoring Well Location 
Installed in 1993 by H & GCL 

Soil Boring Location 
Surface Soil Sample Approximate Location 

O'Henri Monitoring Well Location 

Existing Control Monument 
(elevation in feet above mean sea level) 
Well Location is Approximate 

Notes 
1. All locations are approximate. 
2. Bose mop provided by Geraghty & Miller. 

3. Transducers are proposed to be installed in wells MW-17, 
TEW-1, TEW-10. TEW-2, TEW-2D, and MW-7 during 
baseline monitoring following systems shakedown. 

4. Existing monitoring well TT—4 was retrofitted as 
new soil vapor extraction well VE—1. 
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Groundwater Monitoring 
Well Locations 

Texaco Tutu Service Station 
St. Thomas, U.S.V.I. 

December 1997 
EKI 940058.06 

Figure 2 
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Installed by Caribbean Hydro-Tech, Inc. 

Rodriguez Esso Service Station 
Monitoring Well Location 
Installed by Tech Corporation 

Shallow Monitoring Well Locotion 
Installed by Blasland Sc Bouck, Inc. 

Deep Monitoring Well Location 
Installed by Blasland & Bouck, Inc. 

Monitoring Well Location 
Installed in 1993 by H & GCL 

Soil Boring Location 

Surface Soil Sample Approximate Location 

O'Henri Monitoring Well Location 

Existing Control Monument 
(elevation in feet above mean: sea level) 

Well Location is Approximate 

Soil Vapor Extraction Well Installed By 
EKI in 1996 

Groundwater Extraction Well installed by 
EKI in 1996 

Groundwater Flow Direction 

Groundwater Contour - Dashed Where 
Inferred (Feet Above Mean Sea Level) 

iMfilSS 
1. All locations are approximate. 

2. Base map provided by Geraghty Sc Miller. 
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Groundwater Contour Map 
Shallow Wells 

4 December 1997 
Texaco Tutu Service Station 

St. Thomas, U.S.V.I. 
December 1997 

EKI 940058.06 
Figure 3 
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MW-16 
Compound Concentration (uq/l) 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

<5.0 
<5.0 
<5.0 
<5.0 

MW-1 
Compound Concentration (uq/l) 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

<5.0 
<5.0 
<5.0 
<5.0 

TT-2 
Compound Concentration (iiq/l) 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

<5.0 
<5:0 
<5.0 
<5:0 

Compound 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

MW-4 ^ 
Concentration (uq/l) " 

<5.0 
<5.0 
<5.0 
<5.0 

MW-4D 
Compound Concentration (uq/l) 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

<5.0 
<5.0 
<5.0 
<5.0 

VE-3 
Compound Concentration (uq/l) 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

2,400 
51 

700 
460 

TT—1 
Compound Concentration (uq/l) 
iBenzene 
Toluene 
Ethylbenzene 
Xylenes 

16,000 
17,000 
3,300 

17,000 

TT—6 
Compound^ Concentration (uq/l) 
Benzene 
Toluene 
Ethylbenzene 
Xylenes 

<5.0 
<5.0 
<5:0 
<5.0 

TEW-2 i 
Compound Concentration (uq/l) 
Benzene <5.0 
Toluene <5.0 
Ethylbenzene <5.0 
Xylenes <5.0 

TEW—20 
Compound Concentration (uq/l) 
Benzene <5.0 
Toluene <5.0 
Ethylbenzene <5.0 
Xylenes <5.0 

MW-10 
Compound Concentration (uq/l) 
Benzene <5.0 
Toluene <5.0 
Ethylbenzene <5.0 
Xylenes <5.0 

TT-3D 
Compound Concentration (uq/l) 
Benzene <5:0 
Toluene <5.0 
Ethylbenzene <5.0 
Xylenes <5.0 

MW—3 
Compound Concentration (uq/l) 
Benzene <5:0 
Toluene <5:0 
Ethylbenzene <5.0 
Xylenes <5:0 

TT-5 
Compound Concentration (ug/l) 
Benzene <5:0 
Toluene <5.0 
Ethylbenzene <5.0 
Xylenes <5.0 

MW—5 
Compound Concentration (uq/l) I 
Benzene 820 
Toluene <25 | 
Ethylbenzene 700 j 
Xylenes <25 

N 

• 
150 300 

i 
(Approximate Scale in Feet) 

LEGEND 
Shallow Monitoring Well Location 

Deep Monitoring Well Location 

Supply Well Location 

MW-1 • 

MW-6D• 

EGLIN-I-^" 

CHT-6D © Monitoring Well Location 
Installed by Caribbean Hydro-Tech. Inc. 

REMW-2® Rodriquez Esso Service Station 
Monitoring Well Location 
Installed by Tech Corporation 

SW—4 © Shallow Monitoring Well Location 
Installed by Blasland & Bouck, Inc. 

DW-1 © Deep Monitoring Well Location 
Installed by Blasland & Bouck, Inc. 

TT—5 O Monitoring Well Location 
Installed In 1993 by H & GCL 

B—12 ® Soil Boring Location 

SS-8 ^ Surface Soil Sample Approximate Location 

OHMW—4 0 O'Henri Monitoring Well Location 

1 75.89 A Existing Control Monument 
(elevation in feet above mean sea level) 

* Well Location is Approximate 

© Soil Vapor Extraction Well Installed' By 
EKI in 1996 

® Groundwater Extraction Well Installed By 
EKI in 1996 

Notes 
1. All locations are approximate. 

2. Base map provided by Geraghty & Miller. 

3. MW— 7 was not sampled because the well 
was covered by a shipping contoiner. 

4. MW-2 was not sampled because the Well was covered 
by an automobile. 

5. VE—3 was inadvertently sampled instead of TT-4 (VE-1). 

Erler & 
Kalinowski, Inc. 

BTEX Concentrations 
in Groundwater 

October to November 1997 
Texaco Tutu Service Station 

St. Thomas, U.S.V.I. 
December 1997 

EKI 940058.06 
Figure 4 
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N • 
100 200 

(Approximate Scale in Feet) 

Shallow Monitoring Well Location 

Deep Monitoring Well Location 

Supply Well Location 

Monitoring Well Location 
Installed by Caribbean Hydro-Tech, Inc. 

Rodriquez Esso Service Station 
Monitoring Well Location 
Installed by Tech Corporation 

Shallow Monitoring Well Location 
Installed by Blasland St Bouck, Inc. 

Oeep Monitoring Well Location 
Installed by Blasland St Bouck, Inc. 

Monitoring Well Location 
Installed in 1393 by H & GCL 

Soil Boring Location 

Surface Soil Sample Approximate Location 

O'Henri Monitoring Well Location 

Existing Control Monument 
(elevation in feet above mean sea level) 

Well Location is Approximate 

Chemical Concentration in ug/L (ppb) 

Not Detected Above Laboratory Detection Limit . 

Isoconcentration Contour, Dashed Where Uncertain 

O Soil Vapor Extraction Well Installed By 
EKI in 1996 

© Groundwater Extraction Well Installed By 
EKI in 1996 

Notes 
1. All locations are approximate. 

2. Base map provided by Geraghty St Miller. 

Erler & 
Kalinowski, Inc. 

Concentrations of Benzene (ug/L) 
Detected in Groundwater 

October to November 1997 
Texaco Tutu Service Station 

St. Thomas, U.S.V.I. 
December 1997 

EKI 940058.06 
Figure 5A 
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PAVED P/A 

MW-6R I •< 
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MW—6 • (ND) 

(ABANDONED) 

TT-6 

WESTERN AUTO 

MW—24 « j 

DRUGSTORE 

FOUR WINDSR.11 

FOUR WIND^ I 
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f 

HOUSE 

V LMIKE'S 
PAINT 

mi 

TIUETT 
ART GALLERY 

w J COUNTRY Radiator 
J* AUTO CL 

kCY 

•X 

100 200 

(Approximate Scale in Feet) 

LEGEND 

EGLIN-I 

CHT-6D O 

REMW-2® 

8-12 ® 

SS-8 * 

OHMW-4 © 

175.89 A 

Shallow Monitoring Well Location 

Deep Monitoring Weill Location 

Supply Well Location 

Monitoring Well Location 
installed by Caribbean Hydro-Tech, Inc. 

Rodriquez Esso Service Station 
Monitoring Well Location 
Installed by Tech Corporation 

Shallow Monitoring Well Location 
Installed by Blasland & Bouck, Inc. 

Deep Monitoring Well Location 
Installed by 8lasjand & Bouck, Inc. 

Monitoring Well Location 
Installed in 1993 by H & GCL 

Soil Boring Location 

Surface Soil Sample Approximate Location 

O'Henri Monitoring Well Location 

Existing Control Monument 
(elevation in feet above meon sea level) 

Well Location is Approximate 

Chemical Concentration in ug/L (ppb) 

Not Detected Above Laboratory Detection Limit 

Isoconcentrotion Contour, Dashed Where Uncertain 

Notes 
1. All locations are approximate. 

2. Base map provided by Geraghty Sc Miller. 

Erler & 
Kalinowski, Inc. 

Concentrations of Benzene (ug/L) 
Detected in Groundwater 

May—June 1994 
Texaco Tutu Service Station 

St. Thomas, U.S.V.I. 
December 1997 

EKI 940058.06 
Figure 5B 
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MW-16 
Compound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-DCE 2,900 —— 
PCE 190 
TCE 200 
VC 77 
MC <5.0 

MW-1 
Compound Concentration (ug/l) 
1,2-DCA <5.0 
1,2-DCE 310 
PCE 300 
TCE 47 
VC <10 
MC <5.0 

TT-2 
Compound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-DCE 51 
PCE 27 
TCE 6.6 
VC <10 
MC <5.0 

MW-4 
Compound Concentration (uq/l) 
1.2—OCA <5.0 
1,2-DCE 25 
PCE 10 
TCE <5.0 
VC <10 
MC <5.0 

MW-4D 
iCompound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-DCE 18 
PCE 5.1 
TCE <5.0 
VC <10 
MC <5.0 

VE-3 
Compound Concentration (uq/l) 
1,2-DCA <25 
1,2-DCE <25 

!PCE <25 
TCE <25 
VC <50 
MC <25 

TT-6 
Compound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-DCE 150 
PCE 120 
TCE 21 
VC <10 
MC <5.0 

TEW-2 
Compound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-OCE 23 
PCE 29 
TCE <5.0 
VC <10 
MC <5.0 

MW-1D 
Compound Concentration (uq/l) 
1,2-DCA <5,0 
1.2-0CE 540 
PCE 200 
TCE 54 
VC 27 
MC <5,0 

TT-3D 
Compound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-DCE 140 
PCE 74 
TCE .15 
VC 13 
MC <5.0 

MW-3 I 
Compound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-DCE 100 
PCE 26 
TCE 6.8 i 
VC 10 
MC <5.0 :1 

TT-5 
Compound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-DCE 140 
PCE 15 
TCE 17 
VC 13 
MC <5.0 

TT-.1 
Compound Concentration (uq/l) 
1,2-DCA <500 
1,2-DCE <500 
PCE <500 
TCE <500 
VC <1,000 
MC <500 

MW-5 
Compound Concentration (uq/l) 
1,2-DCA <25 
1,2-DCE <25 
PCE <25 
TCE <25 
VC <50 
MC <25 

TEW—20 
Compound Concentration (uq/l) 
1,2-DCA <5.0 
1,2-DCE 31 
PCE 36 
TCE 5.1 
VC <10 
MC <5.0 

150 300 

(Approximate Scale in Feet) 

LEGEND 
MW-1 • 

MW-6D • 

EGUN-I 4" 
CHT-6D Q 

REMW-2 © 

TT-5 O 

B—12 ® 

ss-8 
OHMW-4 © 

175.89 A 

Shallow Monitoring Well Location 

Deep Monitoring Well Location 

Supply Weil Location 

Monitoring Well Location 
Installed by Caribbean Hydro-Tech, Inc. 

Rodriquez Esso Service Station 
Monitoring Well Location 
Installed' by Tech Corporation 

Shallow Monitoring Well Location 
Installed by Blasland & Bouck, Inc. 

Deep Monitoring Well Location 
Installed by BlOsland & Bouck, Inc. 

Monitoring Well Location 
Installed in 1993 by H & GCL 

Soil Boring Location 

Surface Soil Sample Approximate Location 

O'Henri Monitoring Well Location 

Existing Control Monument 
(elevation in feet above mean sea; level) 

Well Location is Approximate 
Vinyl Chloride 

Methylene Chloride 

Soil Vapor Extraction Well Installed By 
EKI in 1996 

Groundwater Extraction Well Installed By 
EKI in 1996 

Notes 
1. All locations are approximate. 

2. Base map provided by Geraghty & Miller. 

3. MW-7 was not sampled because the well 
was covered by a shipping container. 

4. MW-2 was not sampled because the well was covered 
by an automobile. 

5. VE-3 was inadvertently sampled instead of TT-4 (VE-1). 

Erler & 
Kalinowski, Inc. 

Chlorinated VOC Concentrations 
in Groundwater 

October to November 1997 
Texaco Tutu Service Station 

St. Thomas, U.S.V.I. 
December 1997 

EKI 940058.06 
Figure 6 
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Appendix A - Start-Up Monitoring Program Tables 1 & 4 



Table 1 
Baseline Groundwater Monitoring 

Tutu Texaco Service Station 
U.S. Virgin Islands 
(EKI 940058.06) 

Weil ID Baseline Monitoring 
Water Level Groundwater Transducer LNAPL 

Measurement (1 &3) Sampling (1) Installation (4) Monitoring 

Texaco Service Station 
TT-1 X X 
TEW-1 X X X 
TEW-1D X X X 
TT-2 X X X 
TT-3D X X 
TT-4 (VE-1) (5) X X 
TT-5 X X 
MW-3 X X 
MW-4 X X 
MW-4D X X 

Viiteico Property 

TEW-2 X X X 
TEW-2D X X X 
MW-7 X X X 

North of Texaco 
Service Station 

MW-1 X X 
MW-1D X X 
MW-2 X 
MW-15 X 
MW-16 X X 
MW-17 X X 

South of Texaco 
Service Station 

CHT-1 X 
CHT-4 X 
CHT-6D X 
MW-5 X X 
MW-6R X -

MW-6D X 
TT-6 X X e 

Tiilet X 
Four Winds 1 X 
Four Winds II X 
Four Winds III X 

Notes: 
1. Groundwater levels and samples will be taken prior a shakedown of the Vtelco and Tutu Taxaca Service 

Service Station groundwater extraction and treatment systems. See text for description of 'shakedown" period. 
2. Groundwater samples will be analyzed for volatile organic compounds using EPA Test Method 8240. 
3. Groundwater levels only will be taken following shakedown of the Vrtelco and Tutu Texaco Service 

Station groundwater extraction and treatment systems. 
4. Transducers will be used during baseline monitoring following shakedown of the Vfteteo and Tutu 

Texaco Service Station groundwater extraction and treatment systems. 
5. Existing monitoring well TT-4 will be retrofitted to be a new soil vapor extraction well and will be renamed VE-1. 
6. Monitoring plan is subject to modification. 



II Wlll.il 

Table 4 

Groundwater Monitoring During Start-Up of Texaoo Station and Viltalco 
Property Groundwater Extraction and Treatment Systems Operation 

Tutu Texaco Service Station 
U.S. Virgin Islands 
(EKI 940068.06) 

Well ID 
Water Level Monitoring Schedule Groundwater 

Sampling 
LNAPL 

Well ID 
0-2 Weeks 2 Weeks - 6 Months 

(3) 
0-6 Months 

(4) 

0-6 Months 

(4) 

Well ID 

Days 1 and 2 (1) 
(event/day) 

Days 3 through 7 (1) 
(event/day) 

Second Week (2) 
(event/week) 

2 Weeks - 6 Months 

(3) 
0-6 Months 

(4) 

0-6 Months 

(4) 

Texaco Service Station 
TT-1 4x 2x 3x X X 
TEW-1 Transducer Transducer Transducer X X 
TEW-ID Transducer Transducer Transducer X X 
TT-2 4x 2x 3x X X 
TT-3D 4x 2x 3x X X 
TT-4 IVE-1) (6) 4x 2x 3x X X 
TT-6 4x 2x 3x X X 
MW-3 4* 2x 3x X X 
MW-4 4x 2x 3x X X 
MW-4D 4x 2x . 3x X X 

Viltelco Property 
TEW-2 Transducer Transducer Transducer X X 
TEW-2D Transducer Transducer 1 Transducer X X 
MW-7 Transducer Transducer Transducer X X 

North of Texaco 
Service Station 

MW-1 2x 1X 3x X X 
MW-1D 2x 1x 3x X X 
MW-2 2x 1X 3x X 
MW-16 2x 1x 3x X 
'MW4.fi 2x 1x 3x X X 
MWt17 Transducer Transducer Transducer X » 

o:\lobs\lutu\montoii\TABLE4 .XLS Page 1 of 2 2/12/97 



Table 4 

Groundwater Monitoring During Start-tip of Texaco Station and Vlltelco 
Property Groundwater Extraction and Treatment Systeme Operation 

Tutu Texaco Service Station 
U.S. Virgin Islands 
(EKI 940068.00) 

Well IP Water Level Monitoring Schedule Groundwater Sampling 
0 2 Weeks 2 Weeks - 6 Months 0-6 Months 

Days 1 and 2 (1) Days 3 through 7 (1) Second Week 12) (3) (4) 
(event/day) (event/day) (event/week) 

South of Texaoo 
Service Station 

CHT-1 2x 1X 3x X 
CHT-4 2x 1X 3x X 
CHT-0D 4x 2x 3x X 
MW-6 4x 2x 3x X X 
MW-6R 4x 2x 3x X 
MW-6D 4x 2x 3x X 
TT-8 2x ' 1 X 3x X X 
Tillet 4x 2x ; 3x X 
Four Winds I 2x 1x 3x X 
Four Winds II 2x 1X 3x X 
Four Winds HI 2x 1X 3x X 

Notes; 
1. Level measurement activities will be equally spaced throughout a standard work day. 
2. Level measurement activities will be equally spaced throughout a standard work week. 
3. Level measurement activities will be performed monthly during the period of 2 weeks to 6 months. 
4. Groundwater sampling will be performed once during the first month and quarterly thereafter. Samples will be analyzed using 

EPA Test Method 8240. 
6. Existing monitoring Well TT-4 will be retrofitted to be a new soil vapor extraction well and will be renamed VE-1. 
6. Monitoring plso is subject to modi (cation. 

o:\|obs\tulu\moiitori\TASl.E4-KLS Page 2 of 2 10/31/96 
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Kalinowski, Inc. 

Appendix B - Historical Groundwater Elevation Data 



Lee lMre^HA»nc?M/\L, 1 y\C,. 

Figure 4. Observed Water Levels - January 1966 
(Data from Jordan and Cosner, 1973) 
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LEGEND 
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Deep Monitoring Well Location MW—6D• 

EGLlN-l-$-

CHT-6D 9 
REMW-20 

TT—5 O 

B—12 © 

SS-8 

OHMW-4© 

175.89 A 

Supply Well Locotion 

Monitoring Well Location 
Instolled by Caribbean Hydro-Tech, Inc. 

Rodriquez Esso Service Station -
Monitoring Well Location 
Instolled by Tech Corporation 

Shallow Monitoring Well Location 
Instolled by Blaslond & Bouck, Inc. 

Deep Monitoring Well Location 
Instolled by Blaslond & Bouck, Inc. 

Monitoring Well Location 
Installed in 1993 by H & GCL 

Soil Boring Location 

Surface Soil Sample Approximate Location 

O'Henri Monitoring Well Locotion 

Existing Control Monument 
(elevation in feet above mean seo level) 

Well Location is Approximate 

Groundwater Contour from 
Geraghty and Miller May 1994 

Groundwater Flow Direction 

Notes 
T. All locations are approximate. 
2. Base map provided by GCM. 

Erler & 
Kalinowski, Inc. 

Groundwater Contour Map, 
Shallow Wells May 23—24 1994 

Texaco Tutu Service Station 
St. Thomas, U.S.V.I. 

April 1995 
EKI 940058.00 

Figure 5 
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Appendix C - Laboratory Analytical Data & Field Notes 



flfBTEfl COPV RECE,VED 

NOVO 71997 
EllSR « KAUNOWSK1, INC. 

RECEIVED OCT 2 3 1997 

October 21, 1997 

Dale Mcfarland 
FLUOR DANIEL GTI 
5553 Ravenswood Rd 
Fort Lauderdale, FL 33312 

* 

RE: NEI/GTEL Client ID: 100212 
Login Number: F7100092 
Project ID (number); 100212 
Project ID (name): TEXACO TUTU 

Dear Dale Mcfarland: 

Enclosed please find the analytical results for the samples received by NEI/GTEL 
Environmental Laboratories, Inc. on 10/09/57 under Chain-of-Custody Number(s) 
42096-42095. 

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by 
NEI/GTEL, which is designed to meet or exceed the EPA requiranents. Analytical 
work for this project met QA/QC criteria unless otherwise stated in the 
footnotes. This Analytical report shall not be reproduced except in full. 

GTEL is, certified (approved) by the State of Florida under Certification Number 
HRS E84196, by the State of South Carolina under Certificate Number 96025, and _ 
by the State of Tennessee for UST list. 

If you have any questions regarding this analysis, or if we can be of further 
assistance, please call our Customer Service Representative. 

Sincerely, 
NEI/GTEL Environmental Laboratories. Inc. 

NEI/GTEL 
E N V I R O N M E N T A L  
L A B O R A T O R I E S ,  I N C .  

Southeast Region 
10500 UmvenHyCenler Drive, Suite 160 
Tampa, R 33612 
(813) 979-9092 300-933-G7H. (4835) 
FAX: 313-979-6914 



I NEI/GTEL Client ID.: 
Login Number: 

Aroj'ect ID (number): 
Project ID (name): 

100212 
F7100092 
100212 
TEXACO TUTU 

ANALYTICAL RESULTS 
Volatile Organics 

Method: EPA 8240 
Matrix: NotPres AQ 

I 

I 
10/17/37 10/14/37 

-Y"-V 
'ternm-

Analyta 
Reporting 

limit Units Concentration: 
10. ;?= ugc^i;;: - < 10. < 10. < 10. 
10. ug/L < 10. <50. < 10. < 10. 
10. ug/L : < 10. < 50. 1ft. 13. 
10. ug/L < 10. < 50. < 10. < 10. 
5.0 ug/L < 5 0  < 25. lllllPlsl < 5.0 
20. ug/L < 20. 130 <•20. < 20. 

' 5.0 ug/L Iliiimil IllllBil 
5.0 ug/L < 5.0 < 25. < 5.0 < 5.0 

llliili liiiii < 5.0 illliiil;:! 
5.0 ug/L 150 < 25. 100 140 
5.0 ug/L < 25. iisiiipa 
5.0 ug/L <5.0 < 25. < 5.0 < 5.0 
20. ug/l < 20. < 100 < 20. < 20. 
5.0 ug/L < 5.0 < 25. . < 5.0 < 5.0 
5.0 ug/L lillM illlllll^Illll < 5.0 ; 
20. ug/L < 20. < 100 < 20. < 20. 

IliPIl ug/L Illlislil IlllllilslIllll IllSilil 
5.0 ug/L < 5.0 <25. < 5.0 <5.0 
5:0 ug/L <5.0 < 25. < 5.0 < 5.0 
5.0 ug/L 21. < 25 . 6.8 15. 
5.0 ug/L c 5.4 < 25. < 5 0  ilSlillSill 
5.0 ug/L < 5.0 . < 25. < 5.0 < 5.0 
5.0 ug/L 510 •/ 320 < 5.0 < 5.0 
10. ug/L < 10. < 50. < 10. < 10. 
5.0 ug/L < 5.0 < 25. 1 < 5.0 < 5.0 
5.0 ug/L < 5.0 < 25. < 5.0 <5.0 
20- ug/L <20. < 100 < 20. < 20) 
20. ug/L < 20 . < 100 < 20. - < 20. 
50 ug/L 22ft < 25 *26. 74. 
5.0 ug/L < 5.0 < 25. <5.0 < 5.0 
50 ug/L < 5.0 ' * ° <25. <5.0 < 5.0 
5.0 ug/L < 5.0 < 25. < 5.0 < 5.0 

' 5.0. " ug/L. < 5.0 700 * < S.ft < 5.0 -• 
5.0 ug/L < 5.0 < 25. < 5.0 < 5.0 

, S.flT ug/L " <5.0 . . <25". < 5L0 <5.0 
10. ug/L < 10. < 50. < 10. < 10. 

"" 1ft.. ug/L v «• 10L' < 50. <10. <•10. .. 
10. ua/L < 10. < 50. < 10. < 10. 

tToromethane-
Bromomethane 

Kinyl chloride 
hloroethane 

Methylene chToriae 
Acetone 
Carbon disulfide 

1.1-Qichloroethene 

C"" 1-Qi chid raetean^ 
2-0ich1oroethene (tota1) 

, lbr 
1.2-Oichloroethane 

I-Eutanane 
.1.1-Trichloroethane 

Carbanstetira^ 

Iinyl acetate 
romodrcn 1 or omethane 

i.2-0ichloropropane 
«s-1.3-Qicftloropropene 
•ri chl oroethene 

uibromochl oromethane 

tl.2-Trichloroethane 
nzene 
Chloroethyl vinyl ether 

trans-1.3-DichTcrop r opens 
Bromoform 
B-Mathyl -2'pentanone 

2-Hexanone 
petradtl oroethene 
I.1.2.2-Tetrachloroethane 
Toluene 

^hl orobenzene 
•thyTbenzene 
"tyrene 

Xylenes (total) 
•.3-Dichlorobenzene 
B„4-Qi chT orobenzene 
1.2-0ichlorobenzene 

|EI/GTEL Tampa. Fl 
F7100092:1 

I 

I 



I 
NEI/GTEL CIi ent ID: 100212 

togin Number: 1=7100092 
reject ID (number): 100212 
roject ID (name): TEXACO TUTll 

ANALYTICAL RESULTS 
Volati1e Organi cs 

Method: EPA 8240 
Matrix: NotPres AO 

I 

I 

MoT 

l 

l 

I 

| 

l 

I 

l 

| 

I 

l 

l 

| 

i 

i 

\ , JEI/GTEL Sample Bumfeer rTKKK&S F7XOQfl9£*OZ ' Frmmẑ z F7I0Q092-O4 ; 

CHest m 1 TJ& wz ' TT-3ff 
Date Sampled -- "T&2&.] 797" 10/07/97 is/mm msim 

Sate Analyzed tafh 
,MSkmr£actar^' d 

/S7 wrmzr IO/I4/S7 10/17/37 
\ 

Sate Analyzed tafh 
,MSkmr£actar^' d hftt"' . " 

4 "'' rxESfi. 

Analvte 
Reporting 

Limit Units Concentration: 
es: (contlnuedl 

lotion 'actor: 
Dilution factor Indicates the adjustments nana for staple Dilution. 

W attD: 
Test hethods fOr Evaluating SollO Waste. Physlcal/Qieancal HethoDS*. 9ra4S. Ihtru Edition including Update 1. analyte 11st modified to incluOe 

additional coopntaids. 

H/GTa Tampa. FL 
100092:2 



I 

I 
NEI/GTEL Client ID: 100212 ' 
Login Number: F7100092 
Project ID (number): 100212 
Project ID (name): TEXACO TUTU 

ANALYTICAL RESULTS 
Volatile Organics 

Method: EPA 3240 
Matrix: NotPres AQ 

NEI/SIEL Sample Jfeancer F7Ifla®2-a? FlimSt-QZ, 
CTisst ID ' ™ Tr.-ri 

mmsz&r FrwaazsOSL. 
Tvzr m ms?m< mmsz 

10717/97" 

I Analvte 
Reporting 

Limit Units Concentration: 
Chlorcmethane : •. 

I8romomethane 
IfinyT chloride 
Chioroethane 
Methylene chloride 

IAcetone 
Carbon disulfide 
1.1-Qichloraethene 

11.1-Oieh.loroethane 
1.2-0i ch1oroethene (tota1) 
Chlcroformt J:. 

I1.2-Qi chioroethane 
2!Etonpne:;^ 
1.1.1-Tri .ch i oroethane 

I
Carbon tetrachloride 
Vinyl acetate 
ffromacichloromethane .... 
1.2-Oi chlorop.ropane 

Icis-l.S-Dichloracraperte 
Tnchl oroethene 
Di bramochloromethane 

II. 1.2-Trichl oroethane 
Benzene 
2-Chloroethyl vinyl ether 

^ trans-I.2-Dichloropropene 
• Bromoform 

4-MethyT - 2-p entanone 
2-Hexanone 

Iletrachloroethene 
1.1.2.2-Tetrachloroethane 
Jbluene 

IChlorobenzene 
EtftyTbenzerre 
Styrene 

I Xylenes (total) 
1.3-Qichlorobenzene 
1.4-Qi chTorobenzene 
1,2-0ichlorobenzene 

10. 
10. 
10 
10. 
5.0. 
20. 
5.0 
5.0 
5.0 
5.0 

s&O:-. 
5.0 
20 
5.0 
5.0' 
20. 

.5.0. . 
5.0 
5.0 
5.0 

111;-: 
5.0 
5.0 
10. 
5.0 
5.0 
20. 
20. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10. 
10„ 
10. 

ug/ 
ug/ 
ug/ 
ug/ 
tig/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/' 
ug/ 
ug/ 
ug/ 

..ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/L 
ug/ 
ug/ 
ug/ 
ug/ 
ug/ 
ug/L 
ug/ 
ug/ 
ug/ 
ug/ 
uo/ 

< 10. 
< 10. 

12. 
< 10. 
<• 5.0 

34. 

< 5.3 
< 5.0 

140 
: <'• z : 0-
< 5.0 
< 20. 
< 5.0 
<" S.J 
< 20. 
c5.0 
< 5.0 
< 5.0 

17. 
< 5.0 
< 5.0 
< 5.0 
< 10. 

< 5.0 
< 2 0  
< 20. 

15-
< 5.0 
< 5.0 
< 5.0 
<5.0 
< 5.0 
< 5.0 
< 10. 
<10 
< 10. 

< 1000 
< 1000 
< 1000 
< 1000 
« 500 
< 2000 
< 500 
< 500 
< 500 
< 500 
oSOfl: 
< 500 
< 2000 
< 500 
<500 
< 2000 
< cOQ. 
< 500 
< 500 
< 500 
< 500 
< -500 

16000' 
< 1000 
< 500 
< 500 
< 2Q0& ; 
< 2000 
< 500 I K>»V.vA!v. . .'. .-.'•VAWi 

< 500 
17000 

< 500 
3300 

< 500 
17000 

< 1000 
< 1000 
< 1000 

< 10. 
< 10. 
<10. 
< 10. 

< 20. 

< 5.0 

51. 

<5.0 
IlPfiilll 

< 5.0 

< 20. 
lliiiliii 
<5.0 
Kliliill 

6.6 
< 5.Q 
< 5.0 
< 5.0 
< 10. 
< 5.0 
< 5.0 
< 20. 

s •- s 

< 20. ~ 
27. >j 

< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
<5.(7 
< 10. 
< 10. 
< 10. 

< Iff 
< 10. 
< 10. 
< 10. 
<-•5.0 
< 20. 

il&ciil 
< 5.0 

25. 
ills* oil 

<5.0 
11120111 

< 5.0 
< 5.0 
< 20. 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 10. 
<5.0 ' 
<5.0 
< 2 0  
< 20. . 

Iff-. 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5,0 
<5.0 
< 10. 
<10. Oi 
< 1 0 .  

I 

I 

Motes: 
NEI/STEL Tampa. 
F71Q0092:3 

FL 

I 



NEI/GTEL Client ID: 100212 
Login Number: F7100Q92 
Project ID (number): 100212 
Project ID (name): TEXACO TUTU 

ANALYTICAL RESULTS 
Volatile Organics 

Method: EPA 8240 
Matrix: NotPres AQ 

i92>m msoasz-er Frmssẑ m. 
®V'I TT'2 *4»-4 "mw Tstwm'̂  -' - xst&mt 

wsr , wiz/27 wumM 
f\ * "• f * * A / <vl 

Analyte 
Reporting 

Limit Units Concentration: 
Notes: (continued) 

Dilution Factor: 
Oilutlon factor indicates the adjustments made for sample dilution. 

EPA 8240: • 
"Test Methods for Evaluating Solid Waste. Physical /Chemical Methods". SH-846. Third Edition including Update 1. Analyte 11st modified to include 

additional compounds. 

NEI/GTEL Tampa, R. 
F7100092:4 



I 
iME'I/GTEL CI ie'n't ID: 100212 -

ILogin Number: F7100092 
Project ID (number): 100212 
Project ID (name): TEXACO TUTU 

ANALYTICAL RESULTS 
Volatile Organics 

Method: EPA 8240 
Matrix: Not?res AQ 

^ Ana 1yte 
CbToromethane i;";-,-/./-

—Sromomethane 
•Vinyl chloride 

Chloroethane 
Jtethylene chloride 

cetone 
Carbon disulfide 
1.1-Qi'chloroethene 

II'.I-UTchloro ethane 
1.2-Oichloroethene (total) 
Chloroform 

II.2-0ichloroethane 
2r3utanone 
1.1.1-Tri ch1o roeth ane 

IGfr ̂ ^tetra^ ;' 2; 
Vinyl acetate 
Eromodi chl oramethane 
1.2-Qi chloropropane 

•d s.-1,2-Oi chloroprooene 
ftri chloroethene 

Di b romochl o r ometh ane 
..1.2-Tnchloroethane 

ne 
"2-Chloroethyl vinyl ether 

J:rans-L.3-DichTarapropene 
ftromaform 
•^MSfethyT - 2- pentanone 

2-Hexanone 
ftetrachl or oethene 
ft.1.2.2-Tetrach1oroethane 

Toluene 
ilorobenzene 

ylbenzene. 
Styrene 

i?Tenes CtotsT) 
11.3-0ichl orobenzene 
ii^-Ui chTorobenzene 

.1.2-Qi chl orobenzene 
Otes: 
€I/GTEL Taiiipa. FL 
F71000S2:5 

I 

Reporti ng 
Limit Units Concentration: 
10. • ug/L •, •v.:v;.,.:<-iff. < 10. < 10 < 50. 
10. ug/L < 10. < 10. < 10, < 50. 
Iff. ug/L < 10". <50. 
10. ug/L < 10. v <10. < 10. < 50. 

'• 5.0 ug/L < 5.0 <5.0 SIlIlliMilll < 25. 
20." ug/L < 20". < 20 . < 20. < 100 
5.0 ug/L. < 5.0 < 5 0 iillllMpvi:: <25. 
5.0 ug/L < 5.0 < 5.0 < 5.0 < 25. 
5.0 ug/L < 5 0  < 5.0 < 25. 
5.0 ug/L 18. <5.0 27. < 25. 

llillMl ug/L <5.0 < 25. 
5.0 ug/L <5.0 < 5.0 < 5.0 < 25 . 
20. ug/L < 2ff. < 20. < zo. < 100 
5.0 ug/L < 5.0 < 5.0 < 5.0 < 25. 

Illliili ug/L < 5.0 llllilllls®!! < 5.0 < 25. 
20. ug/L < 20. < 20 . < 20. < 100 
5.0 ug/L < 5.0 < 5.0 <"25". 
5.0 ug/L <5.0 < 5.0 < 5.0 < 25 . 
5,0 tigvL s < 5.0 < 5.0 <5.0 < 25. 
5.0 ug/L < 5.0 < 5.0 < 5.0 < 25. 

ug/L < 5.0 <5.0 < 5.0 < 25. 
5.0 ug/L <5.0 < 5.0 <• 5.0 < 25 . 
5.0 ug/L < 5.0 <5.0 < 5.0 2400 
10. ug/L < 10. < 10. < 10. <'so. 
5.0 ug/L. <5.0 < 5.0 * < 5.0 <25. 
5.0 ug/L < 5,0 < 5.0 < 5.0 2S" 
20. ug/L < 20. <20. < 20. < 100 . 
20. ug/L < 20. < 20. < 20. < 100 
S.O ug/L SJL < 5.0 ' 11, * <25. 
5.0 ug/L < 5.0 < 5.0 < 5.0 < 25. 
5.0 ug/L < 5.0 < 5.0 < 5.0 51. 
5.0 ug/L < 5.0 < 5.0 < 5.0 < 25. 
5.0 ug/L ; < 5x0 - < 5.0 < 5 0  700 
5.0 ug/L < 5.0 < 5.0 < 5.0 < 25. 
5.0 ug/L \" < 5,0 V* / < 5,ff . < 5,(1 460 
10. ug/L < 10. < 10. < 10. < 50. 
10. ug/L « ro. V* 4 < Iff. < 10. < 50 

... 10. ug/L < 10. <10. < 10. < 50. 

I 



I 

I 

I 

1 

I 

NEI/GTEL Client ID: 100212 1 ANALYTICAL RESULTS 
Login Number: F7100092 
Project ID (number): 100212 
Project ID (name): TEXACO TUTU 

Volatile Organios 
Method: EPA 8240 
Matrix: NotPres AQ 

1 ,' Sampfe {tamper " JfrtBQSaZ 
;[vii 

;,r ' ^ ^ ' ' ' * ~ " !ftTatf«rFactor- - i 

ma F71SUSS2~ ICK 
-m TRIPBIAJK" t$r Iff/07/97" 
m Iff/15/27 

F7IflaS92;-IL 
; qupucate: 

Immsf 
Iff/17/27-

r t* Mmmmm3k£Kk 

mmsrnszsnz. 
TT-4m-i 

A/Spsmm. , 

[ Reporting 
I Analyte Limit Units Concentration: 
Notes: (continued) 

|31 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
•ne 
WF7 

I 

lutlon Factor: 
Dilution factor Indicates the adjustments made for sample dilution. 

'A 8240: * 
Test Methods fbr Evaluating Solid Haste. Wiyslcal/Chemical Methods". SJ-846. Third Edition including Update 1. Analyte 11st modified to include 

additional compounds. 

EI/GTEL Tampa. FL 
100092:5 



I 
NEI/GTEL Client ID: 100212 

ILogin Number: F7100092 
Project ID (number): 100212 
Project ID (name): TEXACO TUTU 

ANALYTICAL RESULTS' 
Volatile Organics 

Method: EPA 8240 
Matrix: NotPres AQ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

V 

I 

I 

I 

V 

I 

NEE/SFEL. Saner! e- Hunter F7EKHB&12 F7I00O9Zr« 
Client m 

Date Sailed TSMtSFT 
. Batac Analyzed A 10/28/97 , 18/23727 fffltttfw Factor * LOS 1.05 

WM 
1111 

W» TCOgMC/ 

Zi 
Reporting 

1 Analyte Limit _ Units Concentration: 
Chlcromethane 10. ug/L < 10. < 10. §:J|liMi < 10. 

iBromomethane 10. ug/L < 10. < 10. < 10. < 10. 
jVinyl chloride 10. ug/L < 10. 27. , 77. 
Chloroethane 10. ug/L < 10. < 10. < 10. < 10. 

.Methylene chloride 5 0 ug/L <S.S < 5.0 <• 5.0 
Acetone 20. ug/L < 20. < 20. < 20. < 20. 

'Carbon: disulfide 5.0 ug/L < 5.0 ILLLLLLLLLLL ILL ilii 
1.l-Oi chloroethene 5.0 ug/L < 5.0 < 5.0 < 5.0 <  5 . 0  

Iillr0i:^ldr:eth:ane;: 5.0 ug/L < 5.1 LLLLLLLILLLLL 
>1.2-01chloroethene (total) 5.0 ug/L 310 540 2900 < 5.0 
Chloroform 5.0 ug/fe&|. WISMMiMM < 5.0 

11-. 2-01 chloroethane 5.0 ug/L < 5.0 < 5.0 <5.0 < 5.0 
|2t3utafiane 20. ug/L < 20. < 20 < 20. < 20. 
1.1.1-T ri chl oroethane 5.0 ug/L < 5.0 <5.0 < 5.0 <5.0 

1 Carbon- tetrachlon de 5.0 ug/L < 5.0 <5.0 < 5". 0 <-5.ffi-
Vinyl acetate 20. ug/L < 20. < 20. < 20. < 20. 
Eromodi chl or omethane 5.0 . ug/L < 5.81 , <5.0 <5.0 c 5,0' 
1.2-Qichloropropane 5.0 ug/L < 5.0 < 5.0 < 5.0 < 5.0 

ICTS-L, 3-Di chl oropropene 5.0 uc/t < 5.0 - <5.0 < 5>0 < 5.0 
'frichloroethene 5.0 ug/L 47. 54. 200 < 5.0 
01bromochloromethane 5 0 ug/L < 5.0 < 5.0 <5.0 < 5.0 

1.1.1.2-Tn chl oroethane 5.0 ug/L < 5.0 < 5.0 '< 5.0 < 5.0 
iBehzene 5.0 ug/L < 5.0 < 5.0 ' < 5.0 < 5.0 
2-Chloroethyl vinyl ether 10. ug/L < 10. < 10. . < 10. < 10. 

[trans-1,2-Oichloropropene 5.0 ug/L < 5.0 < 5 0  < 5.0 < 5.0* 
|8romoform 5.0 ug/L < 5.0 < 5.0 < 5.0 < 5.0 
4-Metftyl-2-pe*itancne 20- ug/L <20. < 20. %v.Aw f % < 20. „ — <20. 

.2-Hexanone 20. ug/L < 20. < 20 . <"20. < 20. 
TetrachTorcethene 5.0 ug/L 300' 200 ISO 

v \ •» _ _ A ^ < 5.0 
1.1.2.2-Tetrach1oroethane 5.0 ug/L <5.0 < 5.0 < 5.0 < 5.0 
Toluene 5.0 ug/L - <•5.0 , < 5-0 <5.0 < s.o 
Ichlorobenzene 5.0 ug/L < 5.0 < 5.0 < 5 0  < 5.0 
lEthylberrzene 5 0 ug/L < 5.0 . ' <5.0 < 5 0  <5.0* ' 
Styrene 5.0 ug/L <5.0 < 5.0 < 5.0 < 5.0 
[Xylenes (total) 5.0" ag/L < 5-.0 <5.0 <5.0 
|l.3-0ichlorobenzene 10. ug/L <"io. < 10. < 10. < 10. 
I.4-Di chlorobenzene • Hh ug/L <18- . , <10. < 10. .. , ~ <10, 
,1.2-0i cn1oropenzene . 10. ug/L < 10. < 10. <: 10, . <10. 
INotes: 
'nEI/GTEL Tanraa. 
F7100092:7 

FL 

I 



I 
NEi/GTEL Client ID: 100212 

•Login Number: F7100092 
project ID (number): 100212 
Project ID (name): TEXACO TUTU 

ANALYTICAL RESULTS 
Volatile Organics 

Method: EPA 8240 
Matrix: NotPres AQ 

I Analyte 
Reporting 

Limit Units Concentration: 
Motes; (continued) 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

llutton Factor: 
Dilution factor Indicates the adjustments male for sample dilution. 

'A 8240: * 
Test Methods fbr Evaluating Solid Waste. Physical/Chemical Methods". SU-846. Third Edition Including Update 1. Analyte 11st modified to include 

additional compounds. 

1EI/GTEL Tampa. FL 
^100092:8 

I 



I 

I 

I 

I 

I 

I 

I 

I 
I  

I 

I 

I 
I 

I 

i 

NEI/GTEL Client ID: 
Login Number: 
Project ID (number) 
Project ID (name): 

100212 
F7100092 
100212 
TEXACO TUTU 

ANALYTICAL RESULTS 
Volatile Organic? 

Method: EPA 8240 
Matrix: NotPres AQ 

f <recs?,*«wcrxzss; .jSij 
Dilution Factor 

™ " J"'i 
tow 

Analvte 
Reporting 

Limit Units Concentration: 

I 

i 
« 

i 

i 

Chloromethane;. 10. 
Bromomethane . 10. 
Vinyl chloride 10. 
Chloroethane 10. 
Methylene chloride " 5.0 ? 
Acetone 20. 
Carbon disulfide 5.0 
1.1-Oichloroethene 5.0 
1.1-UichTflroethane 5.0 
1.2-Oichloroethene (total) 5.0 
Chloroform 5.0 
1.2-0icnloroethane 5.0 
2-Butanon.e 20. 
1.1.1-Trichloroethane 5.0 
Carbon tetrachloride- 5.0' ' 
Vi nyl acetate 20. 
Bromodictlorornethane 5.0 
1.2-DichloroproDane 5.0 
cfs>I,3-Dichloropropene 5.0 
Trichlaroethene 5.0 
Qibromocrtlorarnethane 5.0 
1.1.2-Tnchloroethane 5.0 
Benzene 5.0 
2-Chloroethyl vinyl ether 10. 
^trans-1.3-DichToroprapene 5.0 ; 
Bromoform ' 5.0 
'4-MethyT-2-pentanane „ 20. 
2-Hexanone * 20. 

trachloroethene , 5.0 
1.1.2.2-Tetrachloroethane 5.0 
Toluene 5.0 
IChlarobenzene 5.0 
EthyTbenzene "'//I . 5.0 
Styrene 5.0 
Xylenes' CtataT) - * "• "" •• 5.0 
il.3-0ichlorobenzene 10. 
IL#-3i chlorobenzene 'J 10,' 
1.2-pTchl orobenzene 10. 

ug/L 
ug/L 
ug/L 
ug/L 
ug'/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/ir 
ug/L 

< nr. 
< 10. 

89. 
< 10.. 
<-5.0 
< 20. 

msm 
< 5.0 

2600 
< 5.0 
< 5.0 
< 20. 
< 5.0 
<•5.0: 
< 20. 
<"5.5 
< 5.0 
c 5.0. 

170 
<- 5:5 
< 5.0 
<"5.0 
< 10. 
<5.5 
< 5.0 
<28.  
< 20. 

160 * 
< 5.0 
<5.0 * 
< 5.0 
<5.0 
< 5.0 
<5.0 
< 10. 
< Iff. 
<.1Q-.. 

VAW.V.W^AV^^tV 

Motes: 
NEI/GTEL Tampa. FL 
F7100092:9 

I 



I 
NEI/GTEL Client ID: 100212 ^ 

§ogin Number: F7100092 
reject ID (number): 100212 

Project ID (name): TEXACO TUTU 

ANALYTICAL RESULTS 
Volatile Organics 

Method: EPA 8240 
Matrix: NotPres AQ 

Analyte 
Reporting 

Limit Units Concentration: 
tes: (continued) 

lutlon Factor: 
Ollutlon factor indicates the adjustments made for sample dilution. 

A 8240: 
Test Methods for Evaluating Solid Waste. Physical/Chemical Methods*. SW-346. Third Edition including Update 1. Analyte 11st modified to include 
additional compounds. 

tl/GTEL Tampa. FL 
r 100092: Id' 

I 



B NEI/GTEL 
H LHVlUOltMfNlAl LAfit <KAlQfctfc5>, UtC. 

10500 UNIVERSITY CENTER DRIVE 
/Tampa, fl 33612 

(813)979-9092 
CompanvName: 
F/wr U,»iel 6tr 

Phone 
FAX#: 

! Company Address: 
SS53 PA.' 

S"8 Looal,bn: TuT-o J U$. VJ.X. 

: Project Manager: 
1 Ch )> |av\ |t 

Client Project ID: (#) / QO q) 
YNAMETT^Pfel O \0+U 

1 alleil that the proper tialcl sampling 
procedures were used during the 
collection ol these samples. 

Sampler Name (Print): 
aifen r«' s u n 

lAlNUF-CUZTDDrfmCl 
AND ANALYSIS REQUEST 1". . 42096 

Matrix 
Field 

Sample 
ID 

GTEL 
Lab # 

• /Lab UseY 
V only / 

Method 
Preserved 

TT-fo 
m^-5" 

to-3 
TT-3D 
.TT-5" 
JCtL 
TT-^ 

& 

Tr; 

TAT 
Priority (24 hr) Q 
Expedited (4Bhr) D 
7 Business Days P 
Other 
Business Days • 

Special Handling 
GTEL Contact . 
Quote/Contract X 
Confirmation # 
P.O.# 1_ 
QA/QC Leyel 

Bluett CLPP OtherQ 

u 

• 
Sampling 

-713 

10.12 

HsoQ 

• 

a 

SPECIAL DETECTION LIMITS 

I V 

SPECIAL REPORTING REQUIREMENTS 

FAXD 

• 

• 

4» H 
8 & 

o 

a 

• 
:s 

REMARKS: 

Lab Use Only Lot #: 

• 

• 

D! -2; 
SJVJ 

£ & 
• o 
* 

\U; |£ 
D 

_P 

J 

Storage Location 

CUSTODY 
RECORD 

Work Order 0: /- ^ 
Relinquished by 

Relinquished by:^ 

Relinquished by: 

^7 | |jvB-6 
Received by: 

Date Time 

Date Time MASii I f: 7 

Received by: 

Received.by Laboratory : 
Waybill ti 



INEI/GTEL 
mm unuitAiowts. inc. 

10500 UNIVERSITY CENTER DRIVE 
TAMPA, FL 33612 
(613)979-9092 

Company Name: A 

fell 
Company Address: 

Phone ff:i ^ gl(_ ̂  5-- /00^ 

impany Address: 
ftquftiSUiOO 

FAX #: Site Location.1 
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NEI/GTEL Client ID: 100212 QUALITY CONTROL RESULTS 
Login Number: F7100092 Volatile Organics 
Project ID (number): 100212 Method: EPA 8240 
Project ID. (name): TEXACO TUTU _ Matrix: NotPres AQ 

Conformance/Non-Conformance Summary 

(X = Requirements Met * = See Comments -- = Not Required) 

Conformance Item Volatile Organics Semi-Volatile Organics, Inorganics (MT, OG, WC) 
GC/MS Tune — •*-
Initial Calibration X 
Conti nuitig Cat ibration X 
Surrogate Recovery X 
Molding Time * 
Method Accuracy X 
Method Precision^ X 
Blank Contamination. X --

Contents: 

NEI/GTEL Tampa. FL 
F7100092:1 



NEI/GTEL Client ID: QUALITY CONTROL RESULTS 
Login Number: 10149711 Volatile Organics 
Project ID (number): Method: EPA 8240 
Project ID (name): -- Matrix: ItotPres AQ 

Analyte 

VQA GC/MS Tune Report 

X Relative 
_ Abundance 

Acceptability Limits 
Recovery 

EPA 8240 Units:* QC Batch:10149711-1 
Target Mass 50 18.3 15- 40£ 
Target Mass 75 41.6 30- 60* 
Target Mass 95 100. lOO-lOO* 
Target Mass 96 6.60 5 - 9 *  
Target Mass 173 O 00 O- 2% 
Target Mass 174 84.0 50-100* 
Target Mass 175 7.20 5- 9* 
Target Mass 176 98.8 95-101* 
Tiiilliasl!l77 6.70 iiiii 

Notes: 

NEI/GTEL Tampa. FL 
10149711:2 



NEI/GTEL Client ID: 100212 ' QUALITY CONTROL RESULTS 
Login Number: F7100092 
Project ID (number): 100212 
Project ID (name): TEXACO TUTU 

Initial Calibration Verification Sample Summary 

Analyte 
Spike 

Amount 
Check Sample 

Concentration 
QC Percent 

Recovery 
Acceptability Limits 

_ .Recovery. 
EPA 8240 Units:ug/l QC Batch:1017971-6 
Chl oromethane 50 Q 53.3 107 50-204% 
Vinyl chloride 50.0 54.6 109. 4-196% 
Bromomethane 50 0 49 6 99 2 14-186% 
Chloroethane 50.0 53.2 106. 14-230% 
1,1-Dichloroethene 50 Q 50.3 101. 50.5-149.5% 
Methylene chloride 50.0 50.5 101. 60.5-139.5% 
1.1-Di chloroethane 50.0 47.0 94 0 72 5-127 5% 
Chloroform 50.0 47.2 94.4 67.5-132,5% 
1,1.1-Trichloroethane 50 0 47.5 95 0 75-125% 
Carbon tetrachloride 50.0 47.8 95.6 73-127% 
Benzene 50.0 49.2 98 4 64-136% 
1.2-Dichloroethane 50.0 46.5 93.0 68-132% 
Trichloroethene 50.0 45.7 93.4 66.5-133.5% 
1.2-Dichloropropane 50.0 46.3 92.6 34-166% 
Bromodi ch 1 oromethane 50.0 48.2 96.4 65.5-134.5% 
ci s-1.3-Di chloropropene 50.0 48.1 96.2 70-130% 
Toluene 50.0 48.9 97.8 74.5-125.5% 
trans-L, 3-Dichloropropene 50.0 48.3 96.6 70-130% 
1.1.2-Tri chloroethane 50 0 48.4 96 8 71-129% 
Tetrachloroethene 50.0 46.5 93.0 73.5-126.5% 
Dibromochloromethane 50 0 48.5 97.0 67.5-132.5% 
Chlorobenzene 50.0 49.4 98.8 66-134% 
Ethyl benzene 50 0 49 8 99 6 59-141% 
Xylenes (Total) 150. 148. 98.7 75-165% 
Styrene 50.0 50.4 101. 40-160% 
1.3-Dichlorobenzene 50.0 49.1 98.2 73-127% 
Bromoform 50 0 51 3 103 45-169% 
1,4-Dichlorobenzene 50.0 49.0 98.0 63-137% 
1,2-Di chlorobenzene 50 0 49.1 98 2 63-137% 
1.1.2.2-Tetrachloroethane 50.0 47.5 95.0 60.5-139.5% 

Notes: 

Volatile Organics 
Method: EPA 8240 
Matrix: NotPres AQ 

NEI/GTEL Tampa. FL 
F7100Q92:3 



NEI/GTEL Client ID: 100212 QUALITY CONTROL RESULTS 
Login Number: F7100092 Volatile Orgairics 
Project ID (number): 100212 Method: EPA 8240 
Project ID (name): TEXACO TUTU Matrix: NotPres AO 

Calibration Verification Sample Summary 

Spike Check Sample QC Percent Acceptability Limits 
Analyte Amount Concentration Recovery Recovery 

EPA 8240 Units:ug/l QC Batch: : 10149711-2 
Cftloromethane 50.0 41.5 83.0 .1-2042 
Vinyl chloride 50.0 49.6 99.2 4-1962 
Bromomethane 50 0 48.2 96.4 14-1862 
Chloroethane 50.0 55.8 112, 38-1622 
1.1-Dichloroethene 50.0 58.5 117 50.5-149.52 
Methylene chloride 50.0 53.1 106. 60.5-139.52 
1.1-Di chloroethane 50 0 53.8 108 72.5-127.52 
Chloroform • 50.0 53.9 108. 67.5-132.52 
1.1,1-Tnchloroethane 50 0 56 1 112. 75-1252 
Carbon tetrachloride 50.0 57.1 114. 73-1272 
Benzene 50.0 53.8 108. 64-1362 
1.2-Dichloroethane 50.0 53.5 107. 68-1322 
Trichloroethene 50.0 56.2 112. 
1.2-Dichloropropane 50.0 53.4 107. 34-1662 
Bromoai ch 1 o rcmeth ane 50 0 55.4 111. 65.5-134.52 
ci s-1.3-0ichloropropene 50.0 55.2 . 110. 24-1762 
Tol uene 50.0 55.0 110. 74.5-125.52 
trans-1.. 3-Dichl oropropene 50.0 54.8 110. 50-1502 
1.1.2-Tn ch 1 orcethane 50.0 49.6 99.2 71-1292 
Tetrachloroethene 50.0 57.6 115. 73.5-126.52 
Dibromochl orcmethane 50.0 55 0 110 67.5-132.52 ' 
Chlorobenzene 50.0 • 55.1 110. 66-1342 
Ethylbenzene 50.0 56.8 114 59-1412 
Xylenes (Total) 150. 169. 113. 75-1252 
1,3-DI chlorobenzene 50.0 54.7 109 73-1272 
Styrene 50.0 53.8 108. 75-1252 
1.4-Dichl orobenzene 50 0 55 1 110 63-1372 
Bromoform 50.0 56.1 112. 71-1292 
1.2-Qi chl orobenzene 50.0 52.5 105 63-1372 
1.1.2.2-Tetrachloroethane 50.0 52.5 105. 60.5-139.52 
EPA 8240 Units:ug/l QC Batch: :1015971-2 
Chl orcmethane so 0 31 1 62 2 .1-2042 
Vinyl chloride 50.0 40.7 81.4 4-1962 
Bromomethane 50.0 38.1 76 2 14-1862 
Chloroethane 50.0 46.4 92.8 38-1622 
1.1-Dichloroethene 50 0 53 5 107. 50.5-149,52 
Methylene chloride 50.0 47 9 95.8 60.5-139.52 
1.1-Dichlorcethane 50.0 48.9 97 8 72.5-127.52 
Chloroform 50.0 50 7 101. 67.5-132.52 
i.l.l-Tnchl oroethane 50 O 53 0 106. 75-1252 
Carbon tetrachloride 50 0 53 5 107. 73-1272 
Benzene 50 Q 50.9 102 64-1362 
1.2-Dichloroethane 50.0 48.4 96.8 68-1322 

NEI/GTEL Tampa. FL 
F7100092:4 



NEI/GTEL Client ID: 100212 QUALITY CONTROL RESULTS 
Login Number: F7100092 Volatile Organics 
Project ID (number): 100212 Method: EPA 8240 
Project ID (name): TEXACO TUTU Matrix: NotPres AQ 

Calibration Verification Sample Summary 

Spike Check Sample QC Percent Acceptability Limits 
Analyte Amount- Concentration Recovery Recovery 
Trichloroethene 50.0 56 7 113. 66.5-133,5* 
1.2-Dichloropropane 50.0 49.9 99.8 34-166* 
Bromodich1oromethane 50.0 53.5 107. 65-5-134.5* 
ci s-1,3-Dichloropropene 50.0 52.0 104. 24-176* 
Toluene 50 0 53.5 107. 74.5-125.5* 
trans-1.3-Dichloropropene 50.0 51.9 104. 50-150* 
1.1,2-Trichlo roethane 50.0 47.7 95.4 71-129* 
Tetrachloroethene 50.0 59.4 119. 73.5-126.5* 
Oibromochloromethane 50 0 54,7 109. 67 5-132.5* 
Chlorobenzene 50.0 53.9 108. 66-134* 
Ethylbenzene 50.0 54.8 no. 59-141* 
Xylenes (Total) 150. 164. 109. 75-125* 
1.3-0i chlorobenzene 50 0 55.5 111. 73-127* 
Styrene 50.0 52.9 106. 75-125* 
1,4-Di ch 1 orobenzene 50.0 msmmmmm 111. 63-137* 
Bromoform 50.0 58.5 117. 71-129* 
L 2-0i chl orobenzene 50 0 54.2 108. 63-137* 
1.1.2.2-Tetrachloroethane 50.0 50.2 100. 60.5-139.5* 
EPA 8240 Units:ug/l QC Batch:1017971-2 
Chloromethane 50 0 50.6 1G1. .1-204* 
Vinyl chloride 50.0 52.9 106. 4-196* 
firomontethane 50.0 53.5 107 14-186* 
Chloroethane 50.0 53.0 106. 38-162* 
1.1-Dichloroethene 50 0 52.8 106. 50 5-149 5* 
Methylene chloride 50.0 46.8 93.6 60.5-139.5* 
1,1-Dichloroethane 50 0 51.6 103. 72.5-127.5* 
Chloroform 50.0 51.0 102. 67.5-132.5* 
1.1.1-Tnchloroethane 50.0 53 9 108 75-125* 
Carbon tetrachloride 50.0 54.1 108. 73-1272 
Benzene 50.0 51 5 103 64-1362 
1.2-Dichloroethane 50.0 50.0 100. 68-1322 
Trichloroethene 50 0 55 2 110 66 5-133 52 
1.2-Dichloropropane ' 50.0 51.8 104. 34-1662 
Bromodichloromethane 50 0 53.7 107 65.5-134.5* 
ci s-1.3-Dichloropropene 50.0 52.3 105. 24-1762 
Toluene 50 0 54 4 109 74.5-125.5* 
trans-1.3-Di chl oropropene 50.0 52.2 104. 50-1502 
1.1.2-Tn ch 1oroethane 50.0 49.9 99.8 71-1292 
Tetrachloroethene 50.0 56.9 114. 73.5-126.5* 
D1bromoch1oromethane 50 0 55.7 Ill 67 5-132 5* 
Chlorobenzene 50.0 54.0 108. 66-1342 
Ethylbenzene 50 Q 553 111. 59-141* 
Xylenes (Total) 150. 165. 110. 75-125* 
1. 3-Di chl oroben zene 50 0 53 O 106. lllliiiliiiiiili 

NEI/GTEL Tampa. FL 
F7100092:5 



NEI/GTEL Client ID: 100212 QUALITY CONTROL RESULTS 
Login Number: F7100092 Volatile Organics 
Project ID (number): 100212 Method: EPA 8240 
Project ID (name).: _ TEXACO TUTU . _ , _ ' _ Matrix: NotPres AQ 

Calibration Verification Sample Summary 

Spike Check Sample QC Parcent Acceptability Limits 
Analyte Amount Concentration Recovery Recovery 
Styrene 50.0 54.5 109. 75-1255! 
1.4-Di ch 1 orobenzene 5Q.0 52.9 106 63-1373! 
Bromoform 50.0 61.1 122. 71-1293! 
1.2-Dichlorobenzene 50 0 52 2 104 63-13731 
1.1.2.2-Tetrachloroethane 50.0 49.2 98.4 60.5-139.53! 
EPA 8240 Units:ug/l QC Batch:1020971-2 
Chl oromethane 50 0 46.9 93.8 .1-2043! 
Vinyl chloride 50.0 50.1 100. 4-1963! 
Bromomethane 50 0 48 7 97.4 14-1863! 
Chioroethane 50.0 52.8 106. 38-1623! 
1,1-Dichloroethene 50.0 49.0 98.0 50.5-149.53! 
Methylene chloride 50.0 47.7 95.4 60.5-139.53! 
1.1-Dichl oroethane 50 0 50.9 102. 72 5-127 58 
Chloroform 50.0 51.3 103. 67.5-132.58 
1 > 1,1-Trichl oroethane 50 0 51.9 104. 75-1258 
Carbon tetrachloride 50.0 53.7 107. 73-1273! 
Benzene 50 0 51.2 102. 64-1368 
1.2-Dichloroethane 50.0 48.9 97.8 68-1328 
Trichloroethene 50 0 57.4 115. 66.5-133.58 
1,2-Dichloropropane 50.0 51.9 104. 34-1668 
Bromodichloromethane 50 0 55 4 111. 65.5-134.58 
ci s-1,3-Di chloropropene 50.0 53.5 107. 24-1768 
Toluene 50 0 53.3 107 74.5-125.58 
trans-1.3-Di chloropropene 50.0 52.8 106. 50-1508 
L1.2-Tri chl oroethane 50 0 50.9 102. 71-1298 
Tetrachloroethene 50.0 55.4 111. 73.5-126.58 
Di bromoch 1 oromethane 50 0 58 7 117 67.5-132.58 
Chlorobenzene 50.0 54 2 108. 66-1348 
Ethyl benzene 50 0 54.3 109 59-1418 
Xylenes (Total) 150. 162. 108. 75-1258 
1.3-Dichlorobenzene 50 0 55 O 110 73-1278 
Styrene 50.0 54.6 109. 75-1258 
1.4-Dichlorobenzene * 50 0 54 6 109 63-1378 
Bromoform 50.0 57.6 115. 71-1298 
1,2-Di chl orobenzene 50.0 54.8 110 63-1378 
1.1.2,2-Tetrachl oroethane 50.0 51.4 103. 60.5-139.58 

Notes: 

NEI/GTEL Tampa. FL 
F7100092:6 



NEI/GTEL Client ID: 100212 QUALITY CONTROL RESULTS 
Login Number: F7100092 
Project ID (number): 100212 
Project ID (name): TEXACO TUTU 

Surrogate Results 

QC Batch No. Reference Sample ID SI (DCA) S2 (TOL) S3 (BFB) . . . . _ 
Method: EPA 8240 Acceptability Limits: 76-114? 88-110? 86-115? 
10149711-2 CV101497I1A Cal Verification 106. 101 103. 
10149711-3 BW101497I1A Method Blank Water 105. 101. 102. 
1015971-2 CV101597A Cal Verification 95 8 98.3 
1015971-3 BW101597A Method Blank Water 93.6 98.2 98.4 
1917971-2 CV101797A Cal Verification 97 5 100 
1017971-3 BW101797A Method Blank Water 100. 101. 101. 
1917971-4 MS100Q9204 Matrix Spike 93.7 101 
1017971-5 MD10009204 Matrix Spike Dup 96.7 99.8 102. 
1017971-5 IV101797A Independent QC Chfc - 98 7 101 100. 
1020971-2 CV102097A Cal Verification 96.9 99.3 102. 
1020971-3 BWI02O97A Method Blank Water 92.7 98 2 
1020971-4 LW102097A Lab Ctrl Water 92.3 98.7 102. 
1020971-5 LW0102Q97A Lab Ctrl Water Dup 92.6 99.6 

— 10009201 TT-6 107. 103. 105. 
lllllllllllllllii 10009202 MW-5 94.7 99 4 

- - 100092Q3 MW-3 113. 104. 106. 
llllilllll 10Q092Q4 TT-3D 95 a 99 3 

« 10009205 ft-5 98.3 98.9 101. 
10009206 TT-1 94.8 98 4 99.8 

- - 10009207 TT-2 95.6 98.9 98.8 
IIIII11IIHII 10009208 MW-4 95 2 98.5 

- - 10009209 MW-4D 96.5 99.0 99.9 
lllllllllllllll 10009210 TRIP BLANK 100 95 4 

- - 10009211 DUPLICATE 97.7 99.3 100. 
lllllllllllllll 10009212 TT-4/VE-1 88 5 98 3 

10009213 MW-1 93.4 98.7 101. 
10009214 fW-lD 88 7 109 •••••VillliH 

- - 10009215 MW-16 92.8 98 9 100. 
10009216 TRIP BLANK 96.5 98 O 

— 10009217 DUPLICATE 94.9 98.2 99.3 

Notes: 
*: Indicates values outside of acceptability limits. See Nonconformance Sumiary. 

Volatile Organics 
Method: EPA 8240 
Matrix: NotPres AQ 

NEI/GTEL Tampa. FL 
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NEI/GTEL Client ID: 100212 QUALITY CONTROL RESULTS 
Login Number: F7100092 
Project ID (number): 100212 
Project ID (name) : TEXACO TUTU 

Matrix Spike and Matrix Spike Duplicate Results 

Matrix Matrix Matrix Spike Matrix Spike 
Original Spike Spike Spike Implicate Duplicate Acceptability Limits 

Analyte Concentration Amount Concentration Recovery. ! Concentration Recovery. X RPD. X RPD. % Recovery. X 
EPA 8240 Units: ug/1 QC Batch:1017971-4 GTEL Sample ID:F7100092-04 Client ID:TT-3D 
1.1-Dichloroethene < 5.00 50.0 522 104. 52.2 104. 0 00 14 51-145* 
Trichloroethene 15.0 50.0 62.7 95 4 62.7 95.4 0.00 13 76-125* 
8enzene < 5.0O 50 0 50 0 100. 50.0 100 0.00 11 75-127* 
Toluene < 5.00 50.0 52.0 104. 52.0 104. 0.00 13 76-125* 
Cfilorobeuzene < 5.00 50.0 51.2 102. 51.2 102. O 00 13 75-130* 

-Notes: 

Volatile Organics 
Method: EPA 8240 
Matrix: NotPres AO 

NEI/GTEL Tampa. FL 
F7100092:8 
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NEI/GTEL Client ID: 100212 QUALITY CONTROL RESULTS 
Login Number: F7100092 Volatile Organics 
Project ID (number): 100212 Method: EPA 8240 
Project ID (name): TEXACO TUTU Matrix: NotPres AQ 

Laboratory Control Sample (LCS) and Laboratory Control Duplicate Results 

Analyte 
Spike 
Amount 

ICS ICS 
Concentration Recovery. * 

LCS Duplicate 
Concentration 

LCS Duplicate 
Recovery. I RPO. t 

Acceptability Limits 
RPD. t Recovery. * 

EPA 8240 Units: ug/L QC Batch:1020971-5 

H*
 

m
 

2
 
i
 

&
 

>ne 50 O 48 5 97 0 48 5 97 0 0 00 14 6M4SS 
Trichloroethene 50.0 50.8 102. 50.8 102. 0.00 13 76-12555 
Benzene 500 47 0 94 0 47.0 94 0 0 00 11 70-12735 
Toluene 50.0 49.6 99.2 49.6 99.2 0.00 13 76-12535 
(llbiiihieRe 50.0 50 0 100 50 0 100 0 00 13 

(totes: 

NEI/GTEL Tampa. FL 
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NEI/GTEL Client ID: 100212 QUALITY CONTROL RESULTS 
Login Number: F7100092 Volatile Organic? 
Project ID (number): 100212 Method: EPA 8240 
Project ID (name): TEXACO TUTU Matrix: NotPres AO 

Method Blank Results 

QC Batch No: 10149711-3 1015971-3 1017971-3 1020971-3 
Date Analyzed: 14-0CT-97 15-OCT-97 17-OCT-97 20-OCT-97 

Analyte Method:EPA 8240 Concentration: : uq/L 
Oil oromethane < 10.0 < 10.0 < 10.0 < 10. Q 
Vinyl chloride < 5.00 < 5.00 < 5.00 <5.00 
Bromomethane < 10.& < 10 0 < 10 0 < 10.0 
Chloroethane < 10.0 < 10.0 < 10.0 < 10.0 
l.I-Dichloroethene < 5.00 < 5 00 <5.00 < 5.00 
Methylene chloride < 5.00 < 5.00 < 5.00 < 5.00 
1,1-Dichloroethane < 5.00 < 5 00 < 5.00 
Chloroform < 5.00 < 5.00. < 5.00 . < 5.00 
1,1,1-Tnchlaroethane < 5.00 < 5 00 < 5 00 iiiil 
Carbon tetrachloride < 5.00 , < 5.00 < 5.00 < 5.00 
Benzene < 5.Q0 < 5 00 < 5 00 
1,2-Dichloroethane < 5.00 < 5.00 < 5.00 < 5.00 
Trichloroethene < 5.00 < 5 00 < 5 00 < 5.00 
1,2-Dichloropropane < 5.00 < 5.00 < 5.00 < 5.00 
Bromodi chl oromethane < 5.QQ <5.00 <5.00 < 5.00 
ci s-1,3-Dichloropropene < 5.00 < 5.00 < 5.00 < 5.00 
Toluene < 5.00 < 5 00 < 5 00 < 5.00 
trans-1.3-Dichloropropene < 5.00 < 5.00 < 5.00 < 5.00 
1.1.2-Tnchloroethane < 5.00 < 5.00 < 5.00 < 5.00 
Tetrachloroethene <5.00 < 5.00 < 5.00 < 5 .00 
Dibromochl oromethane < 5.00 < 5 00 < 5 00 < 5.00 
Chlorobenzene <5.00 <5.00 < 5.00 <5.00 
Ethylbenzene < 5.00 < 5.00 < 5 00 < 5.00 
Xylenes (Total) < 5.00 < 5.00 < 5.00 <5.00 
1.3-Dichlorobenzene < 5.00 < 5.GG < 5.00 < 5.00 
Styrene < 5.00 < 5.00 <5.00 < 5.00 
1.4-Dichlorobenzene < 5.00 < 5 00 < 5.00 <5.00 
Bromoform < 5.00 < 5.00 < 5.00 <5.00 
1.2-Di ch 1 orobenzene < 5.00 < 5 00 < 5 00 < 5.00 
1.1.2.2-Tetrachloroethane < 5.00 < 5.00 < 5.00 < 5.00 
Acetone < 20.0 <20.0 < 20.0 < 20.0 
Carbon disulfide < 5.00 < 5.00 < 5.00 < 5.00 
2-8utanone < 20 0 < 20.0 < 20 0 <20.0 
Vinyl acetate < 20 0 < 20.0 < 20.0 <20.0 
2-Chloraetbyl vinyl ether < 10 0 < 10.0 < 10 0 < 10.0 
4-Methyl-2-pentanone < 20.0 < 20.0 < 20.0 < 20.0 
2-Hexanone < 20 0 < 20 0 <20 0 <20.0 

Notes: 

NEI/GTEL Tampa. FL 
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FLUOR DANIEL CTTI 
GTEL ENV LAB FDGTI FT LAUDER-

IgJ UU^ 
@001/005 

December 2. 1997 

Wendy Leonard 
FLUOR DANIEL GTI - .1 
5553 Ravenswood Rd-
Fort Lauderdale, 33312 

. :! 

RE: NEI/GTEL Clie.Tt ID: 100212 
Login Number: .! F7110284 
Project ID (number): 100212 
Project ID (n-iime) TEXACO TUTU 

Dear Wendy Leonard: 

Enclosed please find the analytical results for the samples received by NEI/GFEL 
Environmental Laboratories, Inc. ,on 11/22/97 under Chain-of-Custody Number(s) 
42088. 

A formal Quality Assurance/Quality Control (QA/QC) program is iraintained by 
NEI/GTEL, which is designed to meet or exceed the EPA requirements. Analytical 
work for this project net QA/QC criteria unless otherwise stated in the 
footnotes. This Analytical report shall not be reproduced except in full. 

GTEL 1s certified (approved) by the State of" Florida Under Certification Number 
HRS E84196, by the state of South Carolina ranter Certificate Number 96025. and 
by the State of Tennessee for LIST 11st. 

If you have any questions regarding this analysts, or if we can be of further 
assistance, please call our Customer Service Representative. 

Sincerely. 
NEI/CTEL Envirorarental. Laboratories, Inc. 
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FLUOR DANIEL CTI 
GTELENV LAB fUGTI FT LAUDER • 

tg|UU3 
@002/005 

100212' :;i 
F711C234 '! 

NEI/CTEL Client ID 
Login Humber: 
Project ID (number): 10021.2 
Project ID (name): TEXACO TUTU 

~ -vf % ^ T ^ H 

ANALmCAJ. RESULTS 
Volatile Organlcs 

Method: EPA 8240 
Matrix: NetPres AQ 

•*" 

1.2-01chloroet hane 
w.*.- h 

1.1.1-Tr1chloroethane 

^•0 ^ ug/L ^ < 5.0 < 5.0 • ' — 

wi'ift .1.111 iri.jffiAat 

'" i" U - „* jjj-0 < S.o < 5.0^ ^ --
THchloroethene *>'£_jT P S'.'O i' V'' '"""sfi' 

2-Chiaroetilyl' Wiiyi. ether joT f̂ ''itg/C 

< 211. ^•^wwbwsbwjc 1 !»u^wi»«>'«nyj 
< 5.0 

< 5.0 

2-Hexanone '* V }-:i T "a). •' ug/L <20 <20 

M^^JeLrach^oniethane. ^ ?i^ 1^ 5.0 ^ ug/l ^< 5.0 ' • 

Styrene ^^'"'s^;:7'*":''".''.^'•^ : ' -/. ,5:'° _ ug/L ^ . <,, ^;:®.. ..... < 5.6 ^ ^< 5.0 

NEI/GTEL Tampa. FL 
F7110284:1 
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FLUOR DANIEL S1I 
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HEI/GTEL Client ID: 100212 a  . 
Login Number: F7H9284 • 
Project ID CwmAer) : 100Z12 iv I 

.Project ID- (none): TEXACO 7imj: 

,:. ANALYTICAL RESULTS 
l : •.» 

I 

ri, \ \ii' \\.;-

• '•! . ; • ; • * 
«» • 

. "• i* • • • 
Volatiles Organlcs 
Method: TENNESSEE 
Matrix: Aqueous 

Analvt'e : 

•ti ' , . { 

' ^ ̂ ;--ilte»rt1ng . ' . 
• • in Limit • Units'. 1 ' 

Dilution Factor: • i 
. Dilution fitter indicates tfts adjestaenU aids fir suplej dilution.- • 
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- " i! •' • • , > ;••'' . . i ..» -j. • • ."...jf; . ... ; 
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GTEL ENV LAB -»-«• FDGTI FT LAUDER. @1003/00S 

NEI/6TEL Client ID; 100212 
Login Nuaber: F71102S4 ! 
Project ID (nuaber): 1002*2 
Project ID (naae): TEXACO TUTU 

ANALYTICAL RESULTS 
Volatile Organ!cs 

Method: EPA 8240 
Matrix: NotPres AQ 

NEI/GTEL Tampa, FL 
F7110284:2 
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Tutu Service Station 
St Thomas, USV1 

Fluor Daniel GTI Project #100212 

SUMMARY OF FIELD ACTIVITIES 

September 29.1997 

• Fluor Daniel GTl's technician, John Henriquez, checked in with the Texaco Tutu Service Station 
manager and discussed the work scope scheduled for the following week. John subsequently 
performed a site inspection to locate the welts scheduled for groundwater sampling. 

Octobers. 1997 

• Fluor Daniel GTl's technicians John Henriquez and Ryan Palmer met With Rob Schriener of Aqua 
Design to discuss the groundwater sampling work scope. Seven monitoring wells were sampled 
per EPA Test Method 8240. The monitoring wells sampled included: TT-0, MW-5, MW-3, TT-3D, 
TT-5, TT-1 and TT-2. The groundwater sampling scheme included decon of all sampling 
equipment, collection of liquid ievel measurements before and after the well purging, purging of 
three well volumes form each well followed by a collection of groundwater samples. During the 
Well purging, each well was monitored for pH, conductivity and temperature. The monitoring wells 
were subsequently sampled utilizing a disposable bailer. Subsequent to the groundwater sampling 
a final liquid level measurement was collected. Table 1 summarizes the liquid level date collected 
during the groundwater sampling event Included as Attachment A are copies of the groundwater 
sampling work sheet for each monitoring well sampled. 

October 7.1997 

• Three monitoring wells sampled included: MW-4, MW4D, and TT-4. Monitoring wells (MW-1 and 
MW-1D) were purged on October?, 1997; however, these wells were subsequently sampled on 
October 8,1997. A duplicate groundwater sample was collected from MW-4. This sample was 
labeled "duplicate" and was collected on October 7,1997. Please note thatMW-7 could not be 
located and therefore was not sampled. 

October 8.1997 

Monitoring wells MW-1 and MW-1 D were sampled per EPA Test Method 8240. In addition, MW-16 was 
purged and subsequently sampled. A duplicate groundwater sample was collected from MW-16 on 
October 8,1997 and was labeled "duplicate". 

November 20.1997 

Fluor Daniel GTl's subcontractor Caribbean Hydro-Tech Inc. met with Aqua Design to collect groundwater 
samples from the two Vftelco wells (TEW-2 and TEW-2D). Prior to collecting groundwater samples 
approximately five well volumes were purged from these two wells. Approximately 200 gallons were 
purged from TEW-2; Whereas, 400 gallons were purged from TEW-2D. The monitoring wells were 
subsequently sampled per EPA Test Method 8240. Please note that pH, conductivity, and temperature 
ware not collected during toe purging of these monitoring wells; however, approximately five well volumes 
were purged from these two wells prior to sampling. 

pHT/rE*ACOTUTunoQ2i2mj-ij.uPO.DsrnBccJUi» 
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December 4. 1997 

Fluor Daniel GTI technician John Henriquez collected a full round of liquid levels on December 4,1897 
from the monitoring wells located in the vicinity of the Texaco Tutu Service Station. Table 2 summarizes 
the liquid level data and the depths to bottom of several monitoring wells. Please note that during the liquid 
level gauging event the Four Winds I well was pumping at approximately 18 gpm. The pump within this well 
was temporarily shut down for fifteen minutes to allow far groundwater recharge. After fifteen minutes of 
recharge a liquid level measurement was obtained and the pump was restarted. Fluor Daniel GTTs 
technician attempted to collect a liquid level reading from MW-2 several times throughout the day; however, 
during each attempt this Well was covered by an automobile and therefore could not be gauged. 

• Due to the presence of pumps and electec^piumUng Ones located inside tee Four Winds wells, 
depth to bottom measurements could not be collected because tee pump's plumbing and electric 
lines prevented access to tee well bottoms. 

• Pursuant to Erier & KaDnowski, Ina's facsimile dated December 11,1997 and a review of the map 
attached to this facsimile which teduded tee location of VE-3. Fluor Daniel GTI has determined teat 
liquid level data was collected hem TT-4 was inadvertently collected from VE-3. in addition, please 
note teat tee monitoring well sampled during tee groundwater sampling event is also actually VE-3 
rather than TT-4. 

• Included at Attachment B are sketches indicating tee location from where liquid levels were 
collected from tee TEW extraction wells. 

rnnexm TUTumosummjupaBcmiBKMui 
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TABLE 1 
LIQUID LEVELS MEASUREMENTS 

DURING GROUNDWATER SAMPLING EVENT 
OCTOBER € -8,1997 

Tutu Service Station 
St Thomas, USVI 

Fluor Daniel GTI Project #100212 

MM mmjMimm Sp^lloSi WBM 
MW-1 • 27.23 43 28.48 28.01 

MW-1D* 29.15 87 86.6 84.73 

MW-3 1654 30 17.71 16.98 

MW-4 10.61 28 11.68 12.04 

MW-4D 11.58 89 13.24 11.86 

MW-5 22.71 39 28.38 2452 

MW-10 27.41 46 28.87 27.91 

TT-1 14.45 30 15.93 15.11 

TT-2 1352 29 15.81 1527 

TT-3D 15.62 53 17.82 15.87 

TT-4** 1252 19 18.09 16.63 

TT-5 1758 30 19.11 18.62 

TT-6 65 13 8.01 7.67 

* «= Monitoring wells were purged on October 7,1997 and were subsequently sampled on October 8,1997. 
** a liquid level data and groundwater sampling data collected for this well was actually for well VE-3. 
Note: Monitoring well MW-7 could not be located, therefore was not sampled. 

PHrnoMCOTuiunoratanuaupaonnEXCARji FLUOR DANIEL Oil 



TABLE 2 
LIQUID LEVEL MEASUREMENTS 

DECEMBER 4,1997 

Tutu Service Station 
St Thomas, USVI 

Fluor Daniel GTI Project #100212 

S'C.  ̂jfe'i&^XS &IL "i, 
. ' . . " 

-*•*' -x * J -*• j r n , rrJ { x - i r  -
r - »  - < • »  a v >  

'̂ •*7 "&• f '"vv"..'V -I 
^4 £ v*h*? 

r ~ i i ' <4 t T <• 
'S^Aa.5 -ab? . v**L*_'V£ t  

r I 
~Cr -Qtual 

CHT-1 16.06 29 MW-5 21.28 39 

CHT-4 10.59 25 MW-6D 6.19 -

CHT-6D 6.97 — MW-6R 6.40 22 

Four Winds II 9.87 — MW-7 Not Located -

Four Winds III 4.11 — TEW-1D 10.87 65 

Four Winds I * 27.62 — TEW-1 10.89 41 

MW-1 22.95 43 TEW-2 14.46 41 

MW-15 S.77 36 TEW-2D 1467 81 

MW-16 24.46 46 Tillet 22.71 -

MW-17 6,03 13 TT-1 13.00 30 

MW-1D 38.14 87 TT-2 12.14 29 

MW-2 Not Measured/ 
Covered by Automobile 

TT-3D 13.68 I 
i 

53 

MW-3 14.12 30 TT-4" 1125 19 

MW-4 657 28 TT-5 16.02 30 

MW-4D 9.67 89 TT-6 6.31 13 

• During the liquid level gauging event this well was pumping at approximately 16 gpm. The pump was temporarily shut down for fifteen minutes 
(allowing which a liquid level measurement was obtained 

•* Liquid level data collected for this weB was actually for well VE-3. 
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GROUNDWATER SAMPLING FIELD DATA FORM 

CLIENT: Texaco Caribbean SAMPLE ID TT--6 
SITE: TuTu Service Station WELL TYPE /A bJ 
ADDRESS: St Thomas, USVI CASING DIA (inches) *1 

Date joIiMr 
Sampler 

i® 
fu»-V0UWE "i* ' 

isV * •.50SB. ' . 
" -

is«<iS& V. , 

1 
H'l 6-13 /S®e> 

2 
1-3 3 -̂ J-6/ ts<x> 

3 

V-3 3>T- fat- Ipo 

4 

5 

Final 

3  ̂ /S&2 

CASING DIAMETER iiNCHfes" . 

Gallons /Foot 0.163 0.653 1.469 



ISROUNDWATER SAMPONG REED DATAFORlVf 

CLIENT: Texaco Caribbean 
SITE: TuTu Service Station 
ADDRESS: St Thomas, USVI 

Date 
Sampler 

SAMPLE ID 
WELL TYPE _ 
CASING DIA (Inches) 

MU/-K-

s k 
loate; 
ISJos5?:?| mmm (gallons 

—'— 

" .* 8B^» MMR'- . 
i x X A •(» "4 £ 

1 

to-l 3,3 (f'il 
2 

/o-5 f-6 ISfo 
3 

io-2> 32 7-*5" 
(5fo 

4 
-

5 

Final 

33- ?v*r 155* 

PURGE VOLUME TABLE: (area of casing x feet of water column) x 7.48 gal/cubic ft 

»—SM 4 INCHES 

Gallons /Foot 0.163 0.653 1.469 

tmw/t«cacoMttM00212/«Jtf/c^ 
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SITE: TuTu Service Station WELL TYPE 
ADDRESS: St Thomas, USV! CASING DIA (inches) H " 

Date ''Mil 
Sampler: tTH 

«jjg 

1 

?|M,qMVI;iaS>Xl><«!>!wr.ixaw 

< 7 /  

BSRS$i 

2 

<77 V- 7-°y 

3 

<?• /  3T- 7-^2 
fi/oo 

4 

5 

Final 
3^ ?-«3 

(({ffO 

purge VQi i imp TABLE: (area of casing x feet of water column) x 7.48 gal/cubic ft 

@®HasKsmiSK$smi^$: 

Gallons /Foot 0.163 0.653 1.469 

* *nw / taaco ftitu tT0Q212 t dafct&l I cfeMttttflMWI* 
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CLIENT: Texaco Caribbean 
SITE: TuTu Service Station 
ADDRESS: St Thomas, USVI 

Date 
Sampler 

(»/<./l 9 

SAMPLE ID _ 
WELL TYPE _ 
CASING DIA (inches) 

-TT'ZD 
At** 

o /./ 

tl'iiWlMlwWi ii»M ? rttownMW»k 
PEESI^^I2HC.'a ^s3Svvi«55r$S2w sKwS 

*' v •* 

!^i»? 5; j?i.:&£•* rs, • '"*i **, . •< Er:x -: -;. , -
slSBaafeB^'feii^^rw-. rv .32: 
*» . ., • •"•|i..w.—,»,.v ,*«."•»«•, •* • S-M • >  .  ^  - .  •  • » « • .  .  .  . * . •  

1 
5"? 5/ -(-•It iyp> 

2 

5-7 73 7*5 iS&> * 

3 

7-7 73 >?j>3 l&O 

4 

5 

Rnai 
/?•?- 3J yra? •** 

PURGE VOLUME TABLE: (area of casing x feet of water column) x 7.48 gal/cubic ft 

Gallons/Foot 0.163 0.653 1.469 

taw/1 tnfcB/1C(g12/data-M/utMlHi« uVWUtwp 
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CLIENT: Texaco Caribbean 
SITE: TuTu Service Station 
ADDRESS: St Thomas, USVI 

SAMPLE ID 
WELL TYPE 
CASING DIA (inches) 

Date 
Sampler 

M/r?-
T*. 

mm, iv. '.'J. .'•',.r;'li' 

THflWBHar^ —ttr «••<* 

tyfc ̂ |t/| S§§iji§ifg ^^SVMS^3SS<!SSM! 
? V>* 4<4tw4 

*eJ3*mMBQk+ * f 
yyy|Wffiggfo>K: •;• W . • •  -  • <  y*i* » •.•• jrj": *Hi'; * 

v\* : "X- ̂ ''"•. <»• 
It,'- -'KwiS^MvLwU/A-.-/ •;:•>*»•>>•» !»•/*•*•••>! f«» .•• •4''\<K£ 

1 

8 - 1  sy 9--«> leoo 

2 

l\ 
33 9-'3 

3 

i - l  

3y 9-o? qjpeo 

4 

-

5 

Final 3y 7-«* 100O - ' 

PURGE vol [IMF TABLE: (area of casing x feet of water column) x 7.48 gal/cubic ft. 

SieASIN^BlSMElCTEi^E 
Gallons/Foot 0.163 0.653 1.469 
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DATA FORM 

CLIENT: Texaco Caribbean 
SITE TuTu Service Station 
ADDRESS: St Thomas, USV1 

Date 
Sampler isE 

SAMPLE ID 
WELLTYPE _ 
CASING DIA (inches) 

*rr-i 
v/ 

S£SJSBWI8SSKL««>»*W*>»> 3Ti6 

^<wy>«"Hwiwi .rer-f 

*?*<?* gwJ3i®CT"r£ (few*,* Of\' ' .'%• 
6K~ .. t».\ J.'j"!..y 

2iCRBC!raSa^»«v*'' :-y>«.• •-•••;•"•• .'.v . : ...••!•• ••• *•**. lyMft'P.ly^r-^6yy •. w .» «.w '•••'•• t J •#•*• | ^ * > y . i y .  * . » » * * * •  
£  }fzz?£3c ;  i w . s ; r . «  
?•. ..^4 • •• ;• ^." •:££••.* , A\. . • . ".*.;r 

1 

As~ 33 (&x> 

2 

!e. S* 33 
fgao 

3 

/e-5~ 3?- f f /  (goo 
4 

5 

Final 
n-r 3^ 6 f /  

/goo 

PURGE VOLUME TABLE: (area of casing x feet of water column) x 7.48 gal/cubic ft. 

Gallons/Foot 0.163 0.653 1.469 
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FORM 

CLIENT: Texaco Caribbean 
SITE: TuTu Service Station 
ADDRESS: St Thomas, USV1 

Date 
Sampler: 

SAMPLE ID _ 
WELL TYPE _ 
CASING DIA (inches) 

"-Z-

AlhJ 
// 

«UT*C5VH|*K>!><v' :»!< eiyt Efgjt< My^etttet 
£ awf> v i%»f• w •••$*& 

irniTni"ffttt- '*?** 

|y»W|l«W.»tT*'. 

S5S8S®3S^^*2*»'* •6<i^I*»IllP9fc'Wt»<w».-I'. ..•>. sS^SwS3SwK»s?w' •'« 'Si 
tSSSSr^*' *tv .1 

2 ; • • < > : ' > i < y '  v  : • > • • . '  -  • ' •  : } • ; • » • « •  

-v.. •, *.•• '••,•.••*' 

1 
/o 3/ fa fc&> 

2 
Jo 31 l-o! (t>&> 

3 
/0 y 1*7 (oeo 

4 

5 

Final 

> 3/ 1*7 JOOO 

PURGE VOLUME TABLE: (area of rasing x feet a t  water column) x 7.48 gal/cubic ft 

Gallons / Foot 0,163 0.653 1.469 

ero/eoBem/loeill/diitiW/cW*™****"? 



GROUNDWATER SAMPLING FIELD DATA FORM 

CLIENT: Texaco Caribbean SAMPLE ID TT-i 
SITE: TuTu Service Station WELL TYPE frk I I 
ADDRESS: St Thomas, USV1 CASING DIA (inches) 6" 

Date fkhf-
Sampler. Ttt 

t 
lo 3*' {•ft. If00 

2 

(0 IIS* 

3 

/ *  
St ?•*/ t1F> 

4 

5 
• 

Final 3* 9-°) (j?o y0 

PURGE VOLUME TABLE: (area of casing x feet of water column) x 7.48 gal/cubic ft 

Gallons / Foot 0.163 0.653 1.469 

t* 
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GROUNDWATER SAMPLING FIELD DATA FORM" 

CLIENT: Texaco Caribbean 
SITE: TuTu Service Station 
ADDRESS: St Thomas, USVI 

Date 
Sampler 

jsfetn-
jUt-

SAMPLE ID _ 
WELL TYPE _ 
CASING DIA (inches) 

<VfvJ 
f t  

IBiSIS sTEMlEllf^-a i$13B«fc*'4i5SSfWi4v*rS K liTiiiligill— r • « If > x«M> MMIW.1** •<*!•«• VSV * "**** 

ivzJXiX&r a 'ins «•*• •jss 

55vS!xilNiTOSfr'v.tZ-
MaSSEr&S&S&SeSvMM* MM •• • .•; :;'vV «• •••. • • *• 

.--WH. <M«rr;. .«av 
*.' .... . -

1 

f t  33 6 - 7 - 1  /too 

2 

li­ yi - f - 0 0  !bO° 

3 

f t  3  ̂ fbOO 

4 

5 

Final 

36 32- (bO° 

PURGE vol I IMP TABLE; (area of casing x feet of water column) x 7.48 gal/cubic fL 

gaB&g ia^Bagi 

Gallons / Foot 0.163 0.653 1.469 

»T^/iBiBco<a(B<igBl2/<aaJi)/u.U»WMiji''Wiitim»i< 



7."  • 

CLIENT: Texaco Caribbean 
SITE: TuTu Service Station 
ADDRESS: St Thomas, USVI 

Date 
Sampler: 

GROUNDWATER SAMPLING FIELD DATA FORM 

SAMPLE ID 
WELL TYPE 
CASING DIA (Inches) 

fS 

11 asE«raB®BBBfEB • ~'k2:\:--} • :v£l 

1 
Hi 31 9-w- m* 

2 

ui- 31 V$ (<&0 

3 

iiy V (S~*° 

4 

5 
• 

Final 

33? 3) ?--o? I50& ... -

PURGE VOLUME TABLE: (area of casino x feet of water column) x7.48 gal/cubic ft. 

\NmwlNiE32uM8. 

Gallons /Foot 0.163 0.653 1.469 

onw/uooeoaai/IOOSasdatUM/dMlaaotRMniMp 
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GROUNDWATER SAMPLING FIELD DATA FORM 

CLIENT: Texaco Caribbean 
SITE: TuTu Service Station 
ADDRESS: St Thomas, USVI 

Date 
Sampler 

/ehht 
jLL-

SAMPLE ID _ 
WELL TYPE _ 
CASING DIA (Inches) &L 

m KBHdSBH 
-J*?.** 
HIE 

JT •'.* ::*»• •'. *.• «• •.•••••*« <**••• v "•'•* •• "'•*-* 

1 

/M /6S*> 

2 

/*.* 33 (,.if ((&> 

3 

tv.x 33 q̂ erj. /too 

4 

5 

Final 531 33 7- of /too 

PURGE VOLUME TABLE: (area of casing x feet of water column) x 7.48 gal/cubic ft 

T^WiriKT-jfrfcji'l•':• .ixiit+.i'tfZX 

i iw»f MI *lineeftieir 

Gallons /Foot 0.163 0.653 1.469 
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GROUNDWATER SAMPLING FIELD DATA FORM 

CLIENT: 
SITE: 
ADDRESS: 

Date 
Sampler: 

Texaco Caribbean 
TuTu Service Station 
St. Thomas, USVI 

SAMPLE ID 
WELL7YPE __ 
CASING DIA (Inches) 

AtkJ-
7W 

H 

1P11111 
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PURGE VOL LIME TABLE: /area of casing x feet of water column) x7.48 gal/cubic ft 

Gallons / Foot 0.163 0.653 1.469 
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GROUNDWATER SAMPLING FIELD DATA FORM 

CLIENT: Texaco Caribbean SAMPLE ID 
SITE: TuTu Service Station WELL TYPE ^ 
ADDRESS: St Thomas, USVI CASING DIA (inches) 6" 
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PURGE VOLUME TABLE- (area of casing x feet of water column) x 7.48 gal/cubic ft 
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Gallons /Foot 0.163 0.653 1.469 
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GROUNDWATER SAMPLING' FIELD DATA FORM 

CUENT: Texaco Caribbean SAMPLE ID 1~GW 2-
SITE: TuTu Service Station WELL TYPE —i^Us 
ADDRESS: St Thomas, USV! CASING DiA (inches) _UL— 

PURGE VQi i IMP TABLE: (area of casing x feet of water column) x 7.48 gal/cubic ft. 

Gallons /Foot 0.163 0.653 1.469 

wnr/iuii iuu W/IOCrada&M/caiWUlMlli iKIUWiVnp 



X£/ iO/ 9 1 A I • MW y 99V UJiJil rbvyn VIAA 

GROUNDWATER SAMPLING FIELD DATA FORM 

CLIENT: Texaco Caribbean 
SITE: TuTu Service Station 
ADDRESS: St Thomas, USVI 

Date 
Sampler 

SAMPLE ID _ 
WELL TYPE _ 
CASING DIA (Inches) 
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PI IRGP von IMP TARi .E: (area of casing x feet of water column) x 7.48 gal/cubic ft 
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Gallons / Foot 0.163 0.653 1.469 
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